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FOREWORD 

The organising committee of the 2nd School of Environmental Technology International 

Conference is pleased to welcome you to Federal University of Technology Minna, Niger 

State Nigeria. 

 

The conference provides an international forum for researchers and professionals in the 

built and allied professions to address fundamental problems, challenges and prospects that 

affect the Built Environment as it relates to Contemporary Issues and Sustainable Practices 

in the Built Environment. The conference is a platform where recognised best practices, 

theories and concepts are shared and discussed amongst academics, practitioners and 

researchers. The scope and papers are quite broad but have been organised around the sub-

themes listed below: 

 

 Architectural Education and ICT  

 Building Information Modeling  

 Construction Ethics  

 Energy efficiency and Conservation  

 Environmental Conservation 

 Facility Management  

 Green Construction and Efficiency 

 Health and Safety Issues  

 Information Technology and Building 

Maintenance  

 Information Technology and 

Construction  

 Information Technology and Design 

 Innovative Infrastructure 

Development  

 Resilient Housing Development  

 Smart Cities Development 

 Social Integration in Cities  

 Sustainable Building Materials 

Development 

 Sustainable City Growth 

 Sustainable Cost Management  

 Sustainable Property Taxation  

 Sustainable Architectural Design  

 Sustainable Urban Transportation 

Systems  

 Theory and Practices for Cost 

Effectiveness in Construction 

Industry  

 Urban Ecology Management 

 Urban Land Access 

 Disasters, Resilient Cities and 

Business Continuity 

 

We hope you enjoy your time at our conference, and that you have the opportunities to 

exchange ideas and share knowledge, as well as participate in productive discussions with 

the like-minded researchers and practitioners in the built environment and academia. 

 

 

Local Organising Committee 

School of Environmental Technology International Conference (SETIC) 2018 

APRIL 2018 
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IMPACT OF PERI URBAN GROWTH ON 

AGRICULTURAL LAND IN MINNA SUBURB 
 

1Morenikeji, G., 1Popoola, N. I., 1Alfa, M., and 2Adeleye, B.M 
1 Estate Management Department, Federal University of Technology, Minna, Nigeria 

2 Urban and Regional Planning Department Federal University of Technology, Minna, Nigeria 

 

Urban growth is seen to present both opportunities and threat to agriculture land. It was on this basis 

that this work sets out to assess the effect urban growth has on agricultural land uses in the peri-urban 

area of Minna, Niger State. Both primary and secondary data were collected in order to effectively 

achieve this. Simple random sampling was adopted in drawing samples from the study population. 

Two sets of satellite imageries obtained were used; that is, the Enhance Thematic Mapper (ETM) 

2006 and the Enhance Thematic Mapper (2016). Three (3) spatial growth dynamics (Built-up, 

Agricultural land, Vegetation) were evaluated within the study areas between 2006 and 2016. Results 

obtained revealed that development has encroached into agricultural land uses with resultants 

environmental and socio-economic impacts on farmers. Though farmers had to relocate to the fringe 

for agricultural practices to give space for other competitive uses; results revealed significant 

improvements in their economic wellbeing due to increase in value of farm produce. The study 

recommends policy actions on the part of development control agency to produce a workable land use 

policy so as to curtail conflicting land uses, controls the pattern of development and prevents 

continuous encroachment into agricultural land in order to ensure food security in the Nigerian cities. 

Keywords: Agricultural land, Land use, Peri-urban, Urban Growth, Built up Area 

 

INTRODUCTION 

The increasing population of the urban dwellers and demand for urban land has resulted to 

outward expansion of cities, leading to changes in land use at the city regions. Most prime 

agricultural lands at the peri-urban regions are bought up for other competitive uses such as 

residential, commercial, recreational and institutional uses amongst others (Antrop, 2000; 

Gallant et al., 2004; Musa et al., 2013). This increasing demand for land uses at the peri-

urban region may have effect on the    productivity of land, land prices, maintenance of 

biological diversity, landscapes and commuting patterns (Houston, 2005).  

Fasakin and Ogunmakin (2006) observed increasing competitions amongst various land uses 

in the peri-urban areas in Nigeria, resulting to volatility in land prices. This is base on the 

fact that many peri-urban areas are undergoing a form of gentrification based on promotion 

of lifestyle and good living and can compete favourably with some land within the city 

(Argent, 2002). These peri-urban areas also play significant roles in food production and 

provision for urban dwellers (Etim and Edet, 2009). However, the challenge is that most 

peri-urban lands lacks elements of physical planning and so, characterized by fast and 

unplanned physical growth and development (Amoateng et al., 2013). 

Development and competitive land uses at the peri-urban areas presents both opportunities 

and threats. It is on this note that this study set out to assess the effect of urban growth on 

agricultural land uses in the peri-urban area of Minna, Niger State with the view to assessing 

its socio-economic and environmental impact on farmers and livelihoods. 
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REVIEW OF LITERATURE 

One of the major problems threatening cities and towns of the third world countries today is 

that of population explosion leading to uncontrolled urban growth. Musa et al., (2013) 

assessed the impact of expansion of Minna, along the Minna-Bida road on agricultural land. 

The result of the study revealed that the quantity of farm produce been evacuated from the 

communities to Minna has been on a steady decline owing to the selling of agricultural land 

by the natives. The result also confirmed that the development activities now taking place in 

the study areas are not guided by any policy guideline. 

Morenikeji et al, (2015) studied the dynamics of land use in Minna using Remote Sensing 

and Geographic Information System application (1986-2011). Results revealed increasing 

growth rates in built-up areas over the study period (The rate of growth of built-up area 

between 1986, 1996, and 2011 are 0.81%, 2.93%, and 4.06% respectively). The study 

observed that urban expansion and increasing land use changes in Minna is a function of 

increase in population and recommends city wide infrastructure such as water, roads and 

drainages that will cater for the increasing population and demand for land use in the area. 

Popoola et al, (2016) examined spatial development of peri-urban areas in Minna, Nigeria 

between 1986 and 2012. The study attributed spatial development of the peri-urban areas in 

Minna to the challenges confronting cities in the area of housing, infrastructure provision 

and unemployment. Results obtained from the study revealed vividly, the emerging role of 

peri-urban in city expansion. Proper planning of bare surfaces, investment in mass housing 

projects and preservation of agricultural land for easy integration of the peri-urban into the 

city fabrics were recommended for proper management of the peri urban land. 

It is therefore necessary to examine the socio-economic and environmental impacts of the 

peri-urban development in order to establish its effects on the immediate environment and 

livelihood of the peri-urban dwellers. 

 

METHODOLOGY 

Since the study wants to assess the effect urban growth has on agricultural land use in the 

peri-urban area of Minna, Niger State. Simple random sampling technique was used for the 

selection of respondents for the study, both primary and secondary method of data collection 

were used for the study and the use of geospatial techniques in determining the growth trend 

of the study area. Two different years were considered for the study (2006 and 2016) and 

two satellite imageries were obtained for the aforementioned years that is, Thematic Mapper 

2006 and Thematic Mapper 2016. All the imageries were gotten from the National Centre 

for Remote Sensing Jos. 

 

Table 1: Feature Classes considered during image classification. 

S/N Classification Description 

1 Built-up area Comprises all residential, commercial and 

industrial areas, village settlement and 

transportation routes which reveal evidence of 

development. 

2 Disturbed vegetation Vegetation affected by human activities and 

comprises of all agricultural land and other 

vegetation such as trees, shrubs, palms, mixed 

forest and herbs. 

3 Undisturbed Vegetation Comprises of land affected by minimal human 

activities of which the forest canopy  is still 

maintained 

4 Water body This comprises of river, permanent open water, 

lakes, ponds, streams, canals and reservoirs. 

 

RESULT AND DISCUSSION 

Figure 1a and 1b shows the development of Gidan kwano axis in 2006; the red colour 

represents Built-up areas which covered 0.36km2 (7.42%). Disturbed vegetation 

(Agricultural land) represented in yellow colour was 3.19km2 (66.64%). Vegetation 

represented with green colour had a total area of 1.24km2 (25.94%).    
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Figure 1a: Gidan kwano satellite image of 2006 

 

 
Figure 1b: Histogram of Gidan kwano land use (2006)  

Figure 2a and 2b shows the image characteristics of Gidan kwano in 2016. Built-up area 

represented in red colour had grown to an area of 0.96km2 (19.95%). Disturbed vegetation 

(Agricultural land) covers an area of 3.51km2 (73.34%) and Vegetation represented in green 

had an area of 0.32km2 (6.70%).  

 
    Figure 2a: Gidan Kwano satellite image of 2016 

 

 
Figure 2b: Histogram of Gidan kwano land use (2016) 

 

Figure 3a and 3b shows the area cover of Tudun Fulani in 2006; the red colour depicts built-

up areas covering an area of 0.92km2 (17.75%). Disturbed Vegetation (Agricultural land) in 
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yellow covers an area of 3.19km2 (68.98%). Vegetation with an area of 0.76km2 (13.30%) 

is represented in green. 

 
  Figure 3a: Tudun Fulani satellite image of 2006 

 
Figure 3b: Histogram of Tudun Fulani land use (2006) 

 

Figure 4a and 4b shows the growth characteristics of Tudun Fulani in 2016. Built-up areas 

represented with red covers an area of 1.25km2 (24.08%). Disturbed vegetation (Agricultural 

land) represented with yellow covers 3.19km2 (61.39%). Vegetation covers 0.76km2 

(14.53%) is represented with green. 

 
  Figure 4a: Tudun Fulani satellite image of 2016 
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Figure 4b: Histogram of Tudun Fulani land use (2016) 

Figure 5a and 5b shows the extent of Shango in 2006. Built-up area showed in red colour 

had an area of 1.32km2 (8.65%). Disturbed vegetation (Agricultural land) covers an area of 

11.81km2 (77.71%) represented in yellow colour. Vegetation represented with green had an 

area of 1.94km2 (12.76%) and Water body represented in blue covers an area of 0.13km2 

(0.88%).  

 
Figure 5a: Shango satellite image of 2006 

 

 
Figure 5b: Histogram of Shango (2006)  

Figure 6a and 6b shows the growth of Shango in 2016. Built-up area represented in red 

colour occupied an area of 2.89km2 (18.92%). Disturbed vegetation (Agricultural land) 

covers an area of 10.42km2 (68.25%). Vegetation represented in green covered an area of 

1.01km2 (6.56%) and Water body represented in blue covered an area of 0.96`km2 (6.27%).  
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 Figure 6a: Shango satellite image of 2016 

 
 Figure 6b: Histogram of Shango (2016) 

As shown in table 2, the magnitude of change in Gidan kwano between 2006 and 2016 was 

calculated by subtracting A from B (Land use in 2006 from 2016). The percentages of 

change (E) were calculated by dividing the magnitude of change of each land use by ten 

years (reference year) and multiply by 100. The table then revealed Built-up has been 

growing at 0.006km2 yearly and Agricultural land growing at 0.0032km2 yearly. 

Table 2: Magnitude and percentage of change in land use (Gidan kwano 2006-2016)  

 

 

CLASSES 

 
A 

2006 

 
B 

2016 

C 
MAGNITUDE OF 

CHANGE 
(B – A) 

D          
ANNUAL 

FREQUENCY 
OF CHANGE 

C/10 

E    
PERCENTAGE 
OF CHANGE  
C/A * 1OO 

      
 Built-up 0.36 0.96 0.60 0.06 166.66 

 

Agriculture 

Land 

3.19 3.51 0.32 0.0032 10.13 

 

Vegetation            1.24 0.32 -0.92 -0.092 -74.19 

Total    4.79 4.79 0 -0.03 102.6 

Source: Researchers Field work August, 2017 

In table 3, the magnitude of change in Tudun Fulani between 2006 and 2016 was calculated 

by subtracting A from B (Land use in 2006 from 2016). The percentages of change (E) were 

calculated by dividing the magnitude of change of each land use by ten years (reference year) 

and multiply by 100. The table shows that Built-up has been growing at 0.033km2 yearly 

and Agricultural land has been declining at 0.04km2 yearly. 

Table 3: Magnitude and percentage of change in land use (Tudun Fulani 2006-2016)  

 

 

CLASSES 

 

A 

2006 

 

B 

2016 

C 

MAGNITUDE 

OF CHANGE 

(B – A) 

D          

ANNUAL 

FREQUENCY 

OF CHANGE 

C/10 

E    PERCENTAGE 

OF CHANGE  

C/A * 1OO 

      
 Built-up 0.92 1.25 0.33 0.033                  35.87 

 

Agriculture 

Land 

3.59 3.19 -0.40 -0.04 -11.14 

 

Vegetation            0.69 0.76 0.07 0.007           10.14 

Total    5.20 5.20 0 0 34.87 

Source: Researchers Field work August 2017  
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In table 4, the magnitude of change in Shango between 2006 and 2016 was calculated by 

subtracting A from B (Land use in 2006 from 2016). The percentages of change (E) were 

calculated by dividing the magnitude of change of each land use by ten years (reference year) 

and multiply by 100. The table shows that Built-up has been growing at 0.157km2 yearly 

and Agricultural land has been declining at 0.139km2 yearly. 

 

Table 4: Magnitude and percentage of change in land use (Shango 2006-2016)  

 

 

CLASSES 

 

A 

2006 

 

B 

2016 

C 

MAGNITUDE 

OF CHANGE 

(B – A) 

D          

ANNUAL 

FREQUENCY 

OF CHANGE 

C/10 

E    

PERCENTAGE 

OF CHANGE  

C/A * 1OO 

      
 Built-up 1.32 2.89 1.57 0.157         118.94 

 

Agriculture 

Land 

11.81 10.42 -1.39 -0.139 -11.77 

 

 

Vegetation            1.94 1.01 -0.93 -0.093           -47.94 

Water Body    0.13 0.96 0.83 0.083 638.46 

 

Total 15.20 15.28 0.08  0.008             649.75 

Source: Researchers Field work August 2017 

 

Table 5 shows the summary of the opinion of Gidan Kwano respondents on the causes of 

urban growth in the neighbourhood; the respondents attributed the presence of the Federal 

University of Technology as the main cause of urban growth in the neighbourhood followed 

by improved infrastructure, affordable houses, availability of land for farming and presence 

of market respectively.  

Table 5: Causes of urban growth in Gidan kwano  

Causes of Urban growth                 SA   A     D      SD      TWR     Mean        RII     Rank 

1.  Presence of the University            57    6      0       0           246       3.90          0.98        1st 

2.  Improved Infrastructure                11   52     0       0           200       3.17          0.79        2nd 

 3. Affordable houses                          6    48     9       0           186       2.95          0.74        3rd 

4. Availability of land for farming      2     27    29      5          152        2.41          0.60        4th 

5.  Presence of Market                        0       4    57     2           128       2.03          0.51        5th 

_____________________________________________________________________________________________________________ 

Source: Researchers Field work August 2017 

 

Table 6 shows the causes of urban growth in Tudun Fulani, the respondents agreed that 

presence of good road was the main causes of urban growth in the neighbourhood, 

availability of land for farming, improved infrastructure, affordable houses and presence of 

market assume the second, third, fourth and fifth positions respectively.  

 

Table 6: Causes of urban growth in Tudun Fulani        

Causes of Urban growth                        SA     A     D    SD     TWR   Mean      RII     Rank  
 

1. Presence of Road Network                  18     40       1      1       194       3.29       0.82       1st 

2. Availability of land for farming           19     33       6      1       188       3.19       0.80       2nd 

3. Improved Infrastructure                       10     49       0      0       187       3.17       0.79       3rd 

4. Affordable houses                                13     40       3      3       181       3.11       0.77       4 th 

5. Presence of Market                                 2       2     45    10       114       1.93       0.48       5th 

Source: Researchers Field work August 2017 

 

Table 7 illustrates the opinion of respondents in Shango as to the causes of urban growth in 

the neighborhood; the respondents believed that the presence of the College of Education 
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Minna was the main cause of urban growth and this was followed by Affordable houses, 

presence of market, improved infrastructure and availability of land for farming come last.   

 
Table 7: Shango causes of urban growth   

Causes of Urban growth                     SA     A     D      SD     TWR     Mean     RII       Rank  

1.Presence of COE Minna                    68      8        0        0        297       3.91       0.98      1 st  

2. Affordable houses                              7     64       5        0        230       3.03       0.76      2nd  

3. Presence of Market                             3     30      35       8        180       2.37       0.59      3 rd 

4. Improved Infrastructure                     2     12      50      12       156       2.05       0.51      4th 

5. Availability of land for farming         6       7      39      24        147      1.93       0.48       5 th 

Source: Researchers Field work August 2017 

Table 8 shows the impact of urban growth on the farmer’s activities as well as the 

environment of Gidan kwano. The farmer’s perceptions were ranked in order of magnitude 

and the factor that most likely affect them. The farmers opined that the increase in prices of 

farm yields due to urban growth was the most prevailing circumstance, followed by 

relocation due to urban growth, hindrance in accessibility, reduced number of farmers and 

reduced crop yield came last.   

 

Table 8: Socio-economic and Environmental Impact of Gidan Kwano 

  Socio-economic and Environmental Impact  SA    A    D    SD    TWR   Mean    RII   Rank    

1. Urban growth has led to increase in prices       22    39     0    2       207       3.31     0.80     1 st 

   of farm yield  

2. Urban growth have caused relocation                5     53    5     0       189       3.00     0.75    2nd  

3. Urban growth has hindered accessibility to       13    22   24    4       170      2.70    0.67    3 rd 

    farmland 

4. Urban growth have reduced the number of        4     20   32    7       147      2.33    0.58    4 th 

    Farmers 

 5. Has the number of crop yield reduced               1      4    51    7       125      1.98    0.50    5 th 

 

   

Source: Researcher’s Field work August 2017 

Table 9 show the views of Tudun-Fulani farmers as to the impact urban growth had on them 

as well as their environment. The factors were ranked as to which affect them mostly. 

Increased prices of farm yields came first, followed by accessibility problem, relocation due 

to urban growth, reduced crop yield and reduced number of farmers came last.  

 

Table 9: Socio-economic and Environmental Impact of Tudun Fulani 

  Socio-economic and Environmental Impact  SA    A    D    SD    TWR   Mean    RII   Rank    

1. Urban growth has led to increase in prices       25     34     0      0    202         3.42     0.92     1 st 

    of farm yield 

2. Urban growth has hindered accessibility to      22    29      7      1    190        3.22     0.81    2nd 

    farmland 

3. Urban growth have caused relocation               13    44     1       1    187        3.21     0.79     3 rd 

4. Has the number of crop yield reduced               7       2    33     17   117        1.98     0.50     4 th 

5. Urban growth have reduced the number of       3       7    22    27    104        1.76     0.44     5 th 

    Farmers 

   

Source: Researcher’s Field work August 2017 

Table 10 shows the impact urban growth has on the farmers as well as the environment of 

Shango. The farmer’s opinions were ranked in order of magnitude and the factor that most 

likely affect them came first. The farmers were of the opinion that urban growth has seriously 

hindered accessibility, followed by increased prices of farm yield, reduced number of 

farmers, relocation and reduced crop yield came last.    

Table 10: Socio-economic and Environmental Impact of Shango. 

  Socio-economic and Environmental Impact       SA    A    D    SD    TWR   Mean    RII      Rank    

1. Urban growth has hindered accessibility to       73     2     1     0     300     3.95       0.99      1 st 

    farmland 

2. Urban growth has led to increase in prices        46     30    0     0    274     3.61        0.90      2nd 

    of farm yield  

3. Urban growth have reduced the number of        2    36   30     8    184     2.42        0.61      3 rd 

    Farmers 

4. Urban growth have caused relocation                 7    68    1    0     234     3.12        0.77      4 th 

5. Has the number of crop yield reduced                2     0     62  12    144     1.89        0.47      5 th 

   

Source: Researcher’s Field work August 2017. 
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Figure 7 shows the overlay of extents and the direction of growth and it reveal that there 

would be further encroachment into agricultural land in the future thereby depriving farmers 

of cultivable land. It further shows that the neighbourhood is growing towards the south-east 

region of the study area.  

 
Figure 7: Overlay and Direction of Growth in the study area 

 

SUMMARY OF FINDINGS 

Research findings revealed that Built-up areas in Gidan-Kwano has been growing at 

0.006km2 yearly and Agricultural land also growing slowly at 0.0032km2 yearly. In Tundun 

Fulani and Shango, Built-up has been growing at 0.033km2 and 0.157km2 yearly while 

Agricultural land declining at 0.04km2 and 0.139km2 yearly respectively. Summary of the 

opinion of Gidan Kwano respondents on the causes of urban growth in the neighborhood 

attributed the growth to the presence of the Federal University of Technology as the main 

cause of urban growth in the neighborhood followed by improved infrastructure, affordable 

houses, availability of land for farming and presence of market respectively.  Similarly, the 

causes of urban growth in Tudun Fulani was attributed by the respondents to the presence of 

good road, availability of land for farming, improved infrastructure, affordable houses and 

presence of market, and in Shango the causes of urban growth in the was also attributed to 

the presence of the College of Education Minna followed by the Affordable houses, presence 

of market, improved infrastructure and availability of land for farming.   

On the impact of urban growth on the farmer’s activities as well as the environment, in Gidan 

kwano. Tundu-Fulani and Shango, the farmers affirmed that there has been increase in prices 

of farm yields due to urban growth taking over the available land for farming and most of 

the farmers have relocated inwardly due to this growth they also reported hindrance in land 

accessibility and reduced crop yield. The study further revealed that there would be further 

encroachment into agricultural land in Minna in the future and this will further hinder 

farmers access to cultivable land, the reason for this is that the development is growing 

towards south where lands are available for farming. The implication of the findings to the 

study areas is that Minna is losing valuable lands available for farming gradually to building 

development which at the short run leads to increase in the price of farm produce and food 

insecurity at the long run. 

 

CONCLUSION 

This research study has assessed the effect urban growth has on agricultural land uses in 

Minna Peri-urban and it concluded that the increase in houses and population has made 

agricultural activities move towards the fringe. The result of the study shows that the positive 

effect urban growth has on agricultural land uses overweighs its negative effects. The result 

shows that upon the growth experienced in the neighbourhoods, there is no decline in the 

economic wellbeing of the inhabitants of the study area and this shows that urban growth is 

not to be seen in a bad light. 
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RECOMMENDATION 

The study recommends that there is urgent need for the Niger State Urban Development 

Board to take possible actions relating to urban land use so as to curtail conflicting land uses, 

the Niger State Urban Development Board should ensure it monitors and controls the pattern 

of development so as to reduce encroachment into agricultural land. There is need for the 

upgrading of Minna master plan and it should be strictly adhered to, and also land owners 

should be enlightened against selling of Agricultural land. 

 

REFERENCES 

Amoateng, P.; Patrick, B. C.; Owusu-Adade, K. (2013). Managing Physical Development in Peri-

Urban Areas of Kumasi, Ghana: A Case of Abuakwa. Journal of Urban and 

Environmental Engineering (JUEE) 7 (1); 96-109. 

Anthrop M (2000). Changing patterns in the urbanized countryside of Western Europe. Landscape 

Ecol. 15: 257-270. 

Argent, N. (2002) "From Pillar to Post? In search of the post-productivity countryside in 

Australia", Australian Geographer, 33(1), 97-114. 

Etim, N. A. and G. E. Edet (2009). Estimating the Determinants of Poverty among Peri urban 

farming Households in Uyo, Nigeria. Nigerian Journal of Agriculture, Food and 

Environment 5(1): 38-43. 

Fasakin, J.O and Ogunmakin, O.T. (2006).Some characteristics of Alienated Land for Residential 

Development in Akure, Nigeria (1999-2003). The Social Sciences 1(1). 72-76.  

Gallant N, Shoard M, Andersson J, Oades R, Tudor C (2004). England’s urban fringes: Multi-

functionality and planning. Local Environ. 9(3): 217-233.  

Houston, P. (2005) "Revaluing the Fringe: Some Findings on the Value of Agricultural Production 

in Australia's Peri-Urban Regions", Geographical Research, 43(2), 209-223. 

Morenikeji, G., Umar, E.T., Liman S.H and M. A. Ajagbe (2015). Application of Remote Sensing 

and Geographic Information System in Monitoring the Dynamics of Land Use in Minna, 

Nigeria. International Journal of Academic Research in Business and Social Sciences: 

5(6). Available at 

http://hrmars.com/hrmars_papers/Application_of_Remote_Sensing_and_Geographic_Infor

mation_System_in_Monitoring_the_Dynamics_of_Landuse_in_Minna,_Nigeria.pdf. 

Musa, D., Usman M. Y., and Isaiah O. ( 2013). Impact of Urban Development on Food Security in 

peri-urban areas of Minna, Niger state, Nigeria: International journal of  Humanities and 

Social Science Invention. (online). Available at www.Ijssi.org .  2(4) pp. 26-31. 

Popoola, N. I., Jinadu, A. M., Sanusi, Y. A., Adeleye, B. M., Odumosu, J. O. ( 2016). Evaluation of 

Spatial Growth Dynamics in the Peri-Urban Residential Neighbourhoods in Minna, 

Nigeria. Academic Research International. 7(1). Available at 

journals.savap.org.pk/vol7n1.html. 

Yusuf, M, A (2017). Effect of Urban Growth on Agricultural Land Use in the Peri-Urban area of 

Minna, Niger State. Unpublished Thesis submitted to the Department of Estate 

Management and Valuation, Federal University of Technology, Minna, Nigeria. 

 

 

 

 

http://hrmars.com/hrmars_papers/Application_of_Remote_Sensing_and_Geographic_Information_System_in_Monitoring_the_Dynamics_of_Landuse_in_Minna,_Nigeria.pdf
http://hrmars.com/hrmars_papers/Application_of_Remote_Sensing_and_Geographic_Information_System_in_Monitoring_the_Dynamics_of_Landuse_in_Minna,_Nigeria.pdf
http://www.ijssi.org/

