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Abstract  
Mapping land use 

changes at regional 

scale is necessary for 

wide range of 

environmental hazard 

risk such as erosion, 

and flooding. The 

rapid growth and 

changes affect the 

environment either 

directly or indirectly. 

The purpose of this 

research is to make use 

of classified land cover 

information of Landsat 

imageries  

over 30years period 

(1996-2016) then, 

using forecasting 

function in excel to 

predicts and stimulate 

trends of LULC changes 

during the period of 
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INTRODUCTION  

Monitoring and 

assessment of 

environmental 

changes plays critical 

roles in studying global 

land cover changes. 

Natural and human 

activities have largely 

contributed in 

deforestation, loss of 

ecological habitat, 

global warming and 

increasing natural 

disaster such as 

flooding (Munang, 

Thiaw, Alverson, Liu, & 

Han, 2013). However, 

advancement in 

science and 

technology, 

improvement in health 

care facilities has 

reduced the rate of 

child mortality and has 

significantly resulted 

to global population 

increase also 

increasing 

socioeconomic 

activities has put more 

pressure on LULC  
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1996 to 2016 and a 

future land cover 

changes of 2036. The 

result of the research 

identifies continues 

growth of developed 

area from 34.7ha in 

1996 to 142.78ha the 

predicted change value 

while vegetation, water 

body and rock outcrop 

decrease from 299.9ha, 

74.8ha, 23.4ha to -

20.16ha and 0.84ha 

respectively in the 

predicted year of 2036. 

From the findings, it is 

being concluded that 

prediction forecasting 

is capable of handling 

future environmental 

issue regarding the 

vulnerability status of 

our immediate 

environment. 

Therefore, afforestation 

and encouraging 

creation of green zone 

in every community in 

the study to ensure the 

minimization of 

decrease in vegetation. 

 
 

(Bashir, Yusoff, & Rindam, 2014) which are related to unintended and 

uncontrolled changes in LULC. Therefore, information on LULC changes could 

provide fastidious input to decision making of environmental management 

and planning for the future (Mallick & Chakraborty, 2018). RS is the process 

of extracting, measuring, detecting, visualizing, classifying and analyzing and 

getting information about images of the earth surface without making 

physical contact with the aid of space satellite (sensor). This technique is used 

in various disciplines such as Geology Geography, Land surveying and many 

others (Pringle et al., 2012). While GIS is a synthetically technique through 

which earth’s features such as demographics, economic development and 

vegetation categories are captured, mapped, analyzed and converted to digital 

form which are raster and vector with the help of computer. The provision of 

tools that query, overlay and visualizing make the technique distinctive 

compared to other system tools (Sanyal et al., 2010). 

The rapid rate of urbanization as an increase in population and migration of 

people from rural environment in search of opportunity has become a source 

of concerned to policy makers and other stake holder globally. The immediate 

effect of the large number of urban dwellers is the inability to secure 

accommodation in addition to inadequate capability to pay for available 

shelter. This brings about poor and ineffective development. The rapid global 

demographic changes have resulted to a corresponding urbanization at the 

expense of other land cover types (Sanyal et al., 2010). Urban expansion has 

affected; earth albedo system, Land cover modification, ecosystem and other 

natural cycle (Hou, Hu, & He, 2014). Moreover, urban expansion is associated 
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with socioeconomic problems such as congestion, urban unemployment and 

lack of public services with impacts on peace, security of lives and properties  

(Rimal et al., 2018; Verburg, Van De Steeg, Veldkamp, & Willemen, 2009; Zhao, 

Zhang, Fu, & Zhang, 2012) have explored the use of remote sensing and GIS 

technology in modeling the dynamics of land used and land cover type but, 

For this study forecasting function in excel will be used for modeling and 

projecting future land use.  

  

Study Area 

Minna is the capital of Niger state located on longitude 900 32’ 30’’ N and 

latitude 60 20’ 00’’ to 60 37’30’’E. With a geological base of various basement 

complex which consist of mainly gneiss and magnetite. Minna covers about 

884 hectares of land having a total population of 304,127 people according to 

the population censors exercise of 2006. 

 
Fig 1: Map of the Study Area 



 
INTERNATIONAL JOURNAL OF AFRICAN SUSTAINABLE DEVELOPMENT 

(VOL. 12 NO.2) JUNE, 2020 EDITIONS 
 

 
  
 

53 

Materials and Methods 

To identify the nature and characteristics of the land surface of Minna 

Landsat (MSS, TM and ETM+) images were acquired at different epoch 

(USGS) for 1996, 2006, 2016. The acquired images were used to identify and, 

evaluate the nature and characteristics of land surface in Minna. The acquired 

images were subjected to geometric corrections to remove dust, smoke and 

haze effect which might have influence on the result. The downloaded images 

were classified using supervised classification. The different image bands 

were layer staked and band 4, 3 effectives throughout the composite. 

Reference data of variable resolution and scale where used for both training 

era selection and evaluation of classification accuracy assessment of the 

classified images. For effective and efficient classification, a band composite 

of 2018 image using band 6, 5, 4 was developed and used for sampling. 

 

Determination of the Change in Land Cover Types  

The land use trend in the study area was determined using the moving 

average for the period under review. The LULCC of 1996, 2006, and 2016 

where determined and added to the previous epochs which determine the 

changes involved. 

∑ 𝑥1 + 𝑥2 + 𝑥3 + 𝑥4 … . . +𝑥𝑛

𝑡

𝒍𝒖𝒄

 

Where t = time under review, 

X = the obtained amount of land use changes 

Luc = the amount of land use land cover changes prediction of change in land 

cover for the next 20 years 

 

In predicting the change rate in vegetal cover over the next two decades in 

this research explore the potentiality of forecasting capabilities in inferring 

the feature of land dynamics (Franklin, 2010). The forecasting capabilities of 

excel is developed based on the Monte Carlo analysis techniques which is 

modified to effectively handle any predictive task with less uncertainties. 

Thus, in this research, the land cover changes from 1976 to 2016 were used 
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to feed into the Monte Carlo system to generate the likely change in the land 

use system for Minna, Niger State. 

To achieve the prediction, a work sheet in excel two corresponding data series 

is imputed with date entries for the time line. With consistent intervals 

between the two set of data. The both data series in one cell were selected and, 

excel automatically selects the rest of the data. On the data tab, in the forecast 

group, forecast sheet and excel creates a new work sheet that contains both a 

table of the historical values and predicted values. 

 

Table 1: summary of derived LULC types and predicted values 

LULC  Change from 1996-

2016 

Predicted values Accuracy  

 
   

 
   

 
   

 
   

 
   

 
   

 

Results and Discussion 

Identifying the nature and characteristics of the land surface of Minna 

From figure 2 the different land surface characteristics are identified in 

respect to their response to changes over time. Six (6) land cover types were 

identify as vegetation, water body, developed areas, farm land, rock-outcrop 

and bared surface. Developed areas such as road network, buildings, 

educational centers, industries, markets and workshop. Farm lands are areas 

were agricultural activities such as crop cultivation, plantations and irrigation 

agriculture occurs. A transnational zone from farm land is vegetation which is 

relatively dense composing of shrubs, grasses and trees which are scattered 

and shades their leaves during dry season. Minna bared surface is as a result 

of population growth, urbanization and increasing agricultural practices 

which result to lose of large hectare of vegetation through bush burning and 

clearing. Water body was merged with wet land due to their similarity in 
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spectral sensitivity and they covered large hectares of land. The water body 

consists of rivers, pond water and streams that runs with direction in 

response to geology precipitation and elevation. From the supervised 

maximum likelihood classification employed, rock-outcrop becomes visible 

from their spectral response pattern. During dry season when there is absence 

of precipitation rock outcrop are more visible because some of the vegetal 

cover on the outcrop will have been dry or burnt, but during wet season their 

visibility becomes lighter because they might be covered by vegetation. 

 

 
Fig 2: LULC Characteristics of Minna of 1996 from landsat TM+ image 
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Change in Land Cover Characteristics between 1996-2016 

Change detection of each classified features were quantitatively evaluated 

using post classification approach. It is a method that effectively detects 

change that occurs over time.  From figure 3. shows that 1996 vegetation was 

about 227.7ha and considerably declined to 79.9ha. The overall evaluation 

shows that between1996-2016, 147.3ha was lost and changed to other land 

use type. Water body on the other hand as at 1996 covered 43.5ha and later 

declined to 2.6ha of which17.6ha was lost between 1996-2016 rock outcrops 

decreased from 28.6ha as at 1996 to 20.31 by 2016. Water body, rocky 

outcrop and vegetal cover are being removed by urbanization and agriculture. 

Developed area had been on the increase from 1996 to 2016 as at 1996 it was 

68.0ha and rose to 116.6ha. This significant increase coincided with the 

period of many PPPA by the government resulting to increase in developing 

infrastructure, industries, housing, education, as well as migration from 

surrounding rural centers. Construction and expansion of many road 

networks in Minna was on the increase as at that time. Farm lands increased 

from 15.9ha at 1996 to 46.5ha while bared surface significantly increased 

from 21.1ha  
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Fig 3: Classified Image of 2016 

 

Table 2: Summary of derived LULC types and predicted values 

LULC  Change from 

1996-2016 

Predicted 

values 

2026 

 

2036 

Vegetation -147.3 35.16 -20.16 

Water Body -40.9 11.85 0.84 

Developed Area 48.6 124.26 142.78 

Farm Land 30.6 91.66 103.32 

Rocky Outcrop -8.29 16.64 15.77 

Bared Surface 98.2 102.89 109.68 

 
Fig 4: Prediction graph 
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From figure 4. Land use prediction were based on the state of land cover in 

1996 and 2016 using forecasting model to predict what the nature of LULCT 

in year 2036. The main change in land cover was the change in vegetation, 

rocky outcrop and water body. A lot of vegetation lands will be transformed 

and converted into developed area. The area covered by bared surface 

(unused land) is increased. The cause of increasing bared soil land is due to 

clearing of vegetation areas. The analysis based on excel forecasting function, 

shows clearly that in decade to come, developed area will continue increasing 

at the same time vegetation and water body will decrease, vegetation and rock 

outcrop will continue decreasing. According to this result, it is expected that, 

developed area would increase to about 142.78%, water body and vegetation 

would decrease to -20.16ha and 0.8ha respectively. A loss in vegetation and 

water body signifies the probability of 98.06ha and 1.7ha of vegetation and 

water body would be converted to other land cover type if the existing trend 

should continue. Farm land on the other hand continue to increase, the 

continue increase in farm land is as a result of population growth which will 

force people in vegetation areas to expand their lands in greater extent than 

before so as to cope up with the condition and sustain their life. 

 

Summary, Conclusion and Recommendation 

Summary 

In understanding the dynamics of LULCC of Minna and the prediction of future 

land use can help in solving unsustainable planning. Mapping land use 

changes at regional scale is necessary for wide range of environmental hazard 

risk such as erosion, flooding and global warming. The rapid changes 

adversely affect the environment and have potential socioeconomic impacts. 

Therefore, detailed information about changes in land use is urgently needed 

for updating LULC maps to provide information for policy makers to support 

sustainable development and management of natural resources. The purpose 

of this research is to make use of classified land cover information of Landsat 

imageries over 30years period (1996-2016) then, using forecasting function 

in excel to predicts and stimulate trends of LULC changes during the period of 
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1996 to 2016 and a future land cover changes of 2036. The result of the 

research identifies continues growth of developed area from 34.7ha in 1996 

to 142.78ha the predicted change value while vegetation, water body and rock 

outcrop decrease from 299.9ha, 74.8ha, 23.4ha to -20.16ha and 0.84ha 

respectively in the predicted year of 2036 

 

Conclusion 

From the obtained result it is reviled that hybrid techniques and tools is 

capable of assessing land cover changes in Minna and predict what will be 

state of LULCT till 2036. The results indicated that the use of segment-based 

classification approach enhanced the classification accuracy and the ability to 

categorize land cover classes. Regardless of the used classification type, the 

results showed that urbanized areas increased gradually, while the vegetation 

areas have been continued to decrease. The observed trends of increasing 

urban encroachment in vegetation land and built-up areas and decreasing 

agricultural land in the study area could be explained by the population 

growth forced people in agricultural areas to expand their lands in greater 

extent than before to cope up with the conditions and to sustain their life.  

Infrastructure expansion on the expense of agriculture land has contributed 

to the reduction of those land use/ land cover types in the area.  

 

Recommendation 

Since development is a social growth that cities, town and a nation need to 

sustained her population growth it become unavoidable therefore, it is 

recommended that when developing cities like Minna, creation Green zone 

should be put into consideration in order to maintain the balance and reduce 

the advance effect of vegetation clearance.  
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