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Abstract 

This study has attempted to investigate and analyze the land use changes that have 

occurred in Kaduna North Local Government Area between 1993 and 2007. In the study, an 

integrated approach involving remote sensing and GIS was used for evaluation of urban 

growth and its impact on land use in the study area. The procedure of analysis adopted 

provided an efficient way to detect urban expansion and to evaluate the resultant spatial 

patterns. Results revealed considerable land use changes within the period. Remarkable 

increase in residential, commercial, communication, agricultural, recreational, and 

institutional land use types have been observed over the years between 1993 and 2007. This 

increase can be attributed to growth in population. Urban land development due to increase 

in population was intensified all over the town within the time frame under reference. This 

method enabled us to understand the processes that generated land uses and appropriate 

and efficient uses to which the available land was put. This method could also provide 

comprehensive planning at the town’s regional scale and particular sub areas within the 

town. It would thus be possible to make a more judicious use of the open underdeveloped 

land for long-term planning. 
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Introduction  

Human activities such as agricultural 

practices, residential and administrative 

built-up areas, industrial processes, and 

military activities alter the natural land 

scape (Vitousek et al., 1997, Xiao et al., 

2006). The impact of these land changes 

has been studied in different parts of the 

world including Nigeria (Douglas 1996; 

Braimoh and Onishi, 2007; Brouwer et al., 

2012). Since the early 19th century, the 

Nigerian urban centres have witnessed 

tremendous growth both in size and in 

number which is being attributed to 

population growth and migration 

(Braimoh and Onishi, 2007). In Kaduna, 

Northern Nigeria, the increasing rate of 

human activities and rapid population 

increase have brought about a general 

trend in the diversification of human 

activities with subsequent changes in land 

scape (Adewuyi, 2005). Ground surveys 

or aerial photo interpretations are 

traditional methods used to monitor 
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environmental changes. However, these 

methods may be difficult and time 

consuming when intended on a large 

scale. Geographic Information Systems 

(GIS) and remote sensing with their wide 

range of coverage and short repetition 

cycle capacities, offer a new and effective 

alternative (Campbell and Wynne, 2011). 

The digital nature of the data collected 

makes computer processing possible and 

has the capacity to manipulate data and 

create new products which are important 

in the assessment of environmental impact 

in terms of abuse of quality of the 

environment (Caloz and Collet, 1997; 

Solomon and Quiel, 2006). These 

methods have been used in some parts of 

Nigeria to monitor urban population and 

aerial growth, and solve environmental 

degradation caused by oil exploration 

(Twumasi and Merem, 2006; Abbas and 

Arigbede, 2011; Ade and Afolabi, 2013). 

However, it is observed that no research of 

such nature has been carried out within 

both the spatial and temporal dimensions 

under reference. This work is, therefore, a 

contributory effort towards addressing 

that information gap.  

This research assessed the impact of 

human activities on the environment at 

various developmental levels using 

remote sensing and GIS techniques, 

particularly on the type and pattern of land 

use within Kaduna North Local 

Government Area.  The aim of this 

research was to analyze the trend of land 

use changes in Kaduna North Local 

Government Area using GIS, thereby 

mapping the types of land use, comparing 

the pattern of land use changes over the 

years, assessing the factors responsible for 

the changes, and establishing baseline data 

for monitoring land use changes.  

Study Area  
The study area, Kaduna North local 

Government, was created from the former 

Kaduna Local Government Area in 1991.  

Kaduna state, located in North Central 

Nigeria (Fig. 1), was created out of the 

former North Central State with Kastina, 

Daura, Zaria, Birnin-Gwari, Jama’a and 

Kaduna as its Local Government 

Authorities. 

Location 
The geographical location of Kaduna 

North (Figs. 2 and 3) lies between 

latitudes 10° 04′ and 10° 30′ North of the 

Equator and between longitudes 7° 20′ and 

7° 30′ East of the Greenwich Meridian. It 

is bounded in the North by Igabi Local 

Government Area and in the West by both 

Kaduna South and Igabi Local 

Government Areas of the state. It is also 

bounded in the South and East by Kaduna 

South Local Government Area.

 
. 
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Fig. 1: Kaduna State in Nigeria 

Source: KEPA (2006) 

Fig. 2: Kaduna State Showing Kaduna North Local Government Area 
Source: KEPA (2007) 
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Fig. 3: Kaduna North Local Government Area 
Source: Ministry of Lands and Survey, Kaduna (2006) 

 

Methodology  

Satellite images for the period 

between 1993 and 2007 were used in this 

research. Data collection was done by 

reconnaissance survey, laboratory and 

ground truth methods. The ground truth 

was first used to identify features on the 

ground which were relevant to the 

perception and analysis of the imageries 

and the designed classification scheme, 

while the GPS was used to take the 

coordinates of the sampled location.  

Types and sources of data collected 

Information was sought on the 

morphology (i.e. form, size and shape), 

and sites of location of the features for this 

study as spatial distribution of residential, 

commercial, communication, recreational, 

agricultural and institutional areas which 

were identified on the satellite imageries 

and the land use maps. The land use maps 

satellite imageries of 1993 and 2007 were 

the sources of basic data for the analysis. 

Information was obtained from direct field 

observation, interviews with personnel, 

and from National Population 

Commission, School of Environmental 

Studies, Kaduna Polytechnic and the 

Federal Ministry of Agriculture and Rural 

Development, Mando-Kaduna.  

Materials  

Desktop computer (Pentium 4) which 

comprises output devices like the mouse 

and keyboard, scanner (HP), colored 

printer (HP), Arc Map GIS software, 

Arcview 3.1 software, Arcview 8.1 

software, and Erdas Imagine 8.3 were 

used.  
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Data Capture and Geo-referencing 

To facilitate geo-referencing, aerial 

photographs in analogue format were 

scanned into the computer, which converts 

to an image data source in GIS. The Arc 

map GIS was used for this operation. 

Map Digitization and Compilation 
To prepare digital land use maps of the 

study area for 1993 and 2007, the 

reference maps were digitized using 

ArcView 3.1 version. Actual map 

compilation was also done. 

Map Overlay 

To assess the actual land use change, 

the land use map 1993 was overlaid on 

that of 2007, thus producing a land use 

change map. Other types of information 

analyzed by the Arcview 3.0 software 

included areas of land use for 1993 and 

2007 and percentage of land use change. 

 

Results  
An image classification analysis was 

carried out on 1993 spot satellite imagery 

(Figs. 4 and 5) of the study area using 

ArcView 8.1 software. The outcome was 

the observation of six land use categories 

namely: residential, commercial, 

agricultural, communication, recreational 

and institutional (Tables 1 and 2).

 

 
Fig. 4: 1993 Spot Satellite Imagery of Kaduna Town Showing the Study Area 
Source: Federal Ministry of Lands and Survey, Livestock House, Kaduna (2007) 
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Fig. 5: Highlighted 1993 spot satellite imagery of Kaduna North Local Government Area 
Source: Federal Ministry of Lands and Survey, Livestock House, Kaduna (2007) 

 

Map Digitization and Compilation 
In order to prepare land use maps of the study area for 1993 and 2007, the maps were 

digitized using Arcview 3.1 version (Figs. 6, 7, and 8). 

 
Fig. 6: Land-Sat Imagery of Kaduna Town, 2007 
Source: Federal Ministry of Lands and Survey, Livestock House, Kaduna (2007) 
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Fig. 7: Land use map of Kaduna North Local Government Area 

Source: KEPA, Kaduna (1993) 

 
Figure 8: Land Use Map of Kaduna North Local Government Area 
Source: KEPA, Kaduna (2007) 
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GIS Map Overlay Results 
The ArcView 8.1 software was used to 

perform an overlay involving the land use 

map created from the 1993 satellite 

imagery and the 2007 land use map. The 

aim here was to identify spatial changes 

over time between the two maps. 

Emphasis is placed on the rate at which the 

built-up areas are rapidly expanding at the 

expense of the forested and the 

agricultural areas. 

Table 1 shows the 1993 land use 

categories and their sizes identified by the 

GIS image classification analysis. It 

shows the predominance of agricultural 

land use with 41.48%. This may not be 

unconnected with the fact that both 

commercial and subsistence farming were 

actively practised by the people in the 

study area. Results of the reconnaissance 

by the researchers revealed concentration 

of farming and fishing activities along the 

banks of river Kaduna and its tributaries. 

The rural-urban fringe is another area for 

farming and grazing, as observed around 

Rafin Guza and Kawo New Extension. 

However, farm lands prominently situated 

along major streets are sold for non-farm 

activities. There are several unplanned 

pockets and spurious development here 

and people forced out of the town by 

poverty, high rents and land regulations 

relocate to these areas. This results in 

increase into land value and diminishing 

agricultural practice. 

The next to agricultural land use is 

residential land use with 33.67%. There is 

a high occurrence of modern housing units 

in the peripheral residential areas of the 

town, like Kawo New Extension and 

Malali. However, the core areas like the 

Central Business District (CBD) along 

Ahmadu Bello Way, have mainly the 

indigenous Bungalows (a house with a 

common kitchen and bathroom/toilet). 

About one-third is residential, two-fifth 

agricultural and one-fourth commercial. 

Communication and institutional land 

uses are about equal and recreational is 

about half of each of communication and 

institutional uses. 

 

Table 1: Land Use Change between 1993 and 2007 in Kaduna North LGA 
Land use types 1993 Area (km2) % 2007 Area (km2) % 

Residential  112.49 33.52 162.05 8.   48.28 

Commercial 35.75 10.6565 54.54 16.25 

Agricultural 139.23 41.48 61.66 18.37 

Communication 18.66 5.56 22.35 6.66 

Recreational 10.18 3.03 11.21 3.34 

Institutional 19.33 5.76 23.83 7.10 

Total 335.64 100 335.6455 100 
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Table 2: Magnitude and Rate of Areal Change between 1993 and 2007 (km2) in Kaduna 

North LGA 
Land use types  Change between 1993 

& 2007 (km2) 

Area sum (1993 

& 2007) km2 

Percentage Change 

(%) 

Residential  49.56 274.54 18.05 

Commercial 18.79 90.29 20.81 

Agricultural ˗ 77.57 200.89 ˗ 38.61 

Communication 3.69 41.01 8.99 

Recreational 1.03 21.39 4.82 

Institutional 4.5 43.16 10.43 

 

 
 

Fig. 9: Area in km2 Covered by Land use  
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Fig. 10: Change in Area between 1993 and 2007  

 

Discussion 

Residential land use type increased 

remarkably between 1993 and 2007, and 

this can be attributed to growth in 

population of Kaduna North. Urbanization 

has also been observed to be a major factor 

of the increase in residential land use in 

the study area. This is consistent with the 

trend around the world where urbanization 

has always led to rapid urban growth due 

to the subsequent demand for and 

expansion of residential land use. In a 

similar study on the Badagry area of 

Lagos State, Nzekwe (1999) posited that 

residential land use increased rapidly with 

the lateral expansion of the city. 

Commercial land use has also expanded 

over the years. Petty trading has 

proliferated and encroached into 

residential land use. Business activities 

now take place in residential houses as 

well as road sides and in any other 

available place. It is common to find 

commercial activities such as car dealers 

(sellers) along road sides by Badarawa, 

Unguwar Kanawa and Kawo areas. Global 

system for mobile (GSM) marketing is 

another activity that is fast gaining ground 
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in the study area. Virtually everywhere 

has one or two retail outlets. A rapid 

increase in commercial land use in 

Kaduna North Local Government Area 

has also been observed in a study that 

involved the assessment of commercial 

land use (Ibrahim, 2001). Similarly, 

Ogunseyin (2004) applied the GIS and 

remote sensing methods to detect land use 

change in the Federal Capital Territory 

within Garki District, Abuja. The result of 

the study indicated increase in residential 

and commercial land uses.  

The decrease in agricultural land use 

observed in the present work indicates that 

it has been taken over by residential, 

recreational, and commercial activities 

among others. This corroborates a study 

that investigated the rate of expansion of 

urban land use and its impact on 

agriculture in Uyo, which revealed similar 

findings (Akpan, 2005). On the other 

hand, the increase observed in 

communication, recreation, and 

institutional land use shows the need for 

more information outlets, relaxation 

centers, and facilities such as schools and 

hospitals to cater for the growing 

population in the study area.  

 

Conclusion  
This study shows that land cover in the 

study area is undergoing considerable 

change due to urbanization. This has 

brought about serious depletion of natural 

resources like peripheral arable land and 

water bodies, thereby threatening the 

sustainability of the environmental 

system. 

Studies such as the present one need to 

be carried out regularly in order to discern 

and address trends in the spatial changes 

of urban land use types based on the 

timely data that will be established. This 

will also make for the most appropriate 

and efficient planning of the study area. 
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