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Abstract 

Rapid urbanisation is a global trend exerting an 

increasing impact on society. It is broadly accepted 

that for the first time, the majority of the world’s 

population lives in what can loosely be classified as 

urban areas. The study assessed the (LULCC) of 

Hadejia metropolis for the period of 1989 to 2019. 

Satellite imageries for the study period were obtained 

from Global Land Cover Facility website. Time series 

analysis was employed to analyze the process and 

extent of changes by monitoring ground objects based 

on remote sensing continuous observation data. The 

study identified six spectral classes; water body, built-

up land, irrigated land, vegetation, farmland and bare 

land. This was based on landsat pathfinder 

classification scheme of the United State Geological 

Survey. The image data was classified via supervised 

classification for change detection. There was rapid 

urbanization throughout the study period. Expansion of 

settlements at the expense of farmland, businesses and 

schools at the periphery of the city. Augmentation and 

conversion of bare land into agricultural land. This is 

attributed to the increase in population and 

government policies that favour agriculture. 

Vegetation and water body are declining in size and 

area coverage. The latter is attributed to climate 

change and damming of the river along the for water 
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supply and irrigation and former is characterized by 

cutting of trees for fuel wood, deforestation and urban 

expansion. 

 

Introduction 

World population projection by the United Nations population division, by the 

year 2030 world regional cities is expected to accommodate more urban 

dwellers (Gandhi et at, 2012). Urbanization is a global phenomenon people tend 

to move from rural areas to in search of opportunities and improved in life and 

standard of living. The population projection indicates that majority of the 

world population are living in cities and town around the world. According to 

Douch et al (2005), in 2014 estimated that 55% (about 3.8 billion people) in 

lived   in town or cities (UDESA).  The 2018 of world urbanization prospects 

estimates that this proportion is expected to increase in the size of the world’s 

urban population are expected to be highly concentrated in just few countries. 

“Together India, China and Nigeria will account for 35% of the projected 

growth of the world’s urban population between 2018 and 2050. By 2050 it is 

projected that India would have added 416 million urban dwellers, China 255 

million and Nigeria 189 million. Globally, the level of urbanization is expected 

to rise by 67% in the year 2050 (United Nations, 2012; Jimoh et al, 2018) 

Urbanization has two phases; first it involves the movement of people from 

rural areas to urban and not only that it involves the occupational changes from 

agriculture oriented to business, trade and industry oriented. Furthermore, it 

shapes the intelligence, character and characteristics, manner and mannerisms 

of the migrants. (Ankita et al, 2017). Urbanization is blessing and curse. A 

blessing in terms of economic growth, it opens doors for opportunities, such as 

employment and specialization in the economy. Therefore, these opportunities 

attract rural dwellers to urban centers as such cities are now growing faster and 

changes in morphology and dimension. However, cities provide shelter, 

industrial development, competition, trade and exchange of goods and services. 

A curse in the sense that, cities are known as the center of crime, murder, rape 

and drug abuse among others. “Though urbanization promotes socioeconomic 

development and improves quality of life, it is the most powerful and visible 

anthropogenic force that has caused the fundamental conversion in natural to 
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artificial land cover in the cities around the world (Clarke et al., 1997; Luck & 

Wu, 2002).” 

“ land use land cover change (LULCC) is urbanization 

induced which has led to dramatic changes in land use 

practices. Rapid phase of urbanization is believed to be a 

global problem present in most developing countries of the 

world. Globally, land cover is often altered principally by 

direct human use such as agriculture and livestock raising, 

forest harvesting and management, urban and suburban 

construction and development. 

As urbanization has occurred, lands making up the natural resource base, such 

as agriculture, forest and wetlands, have been replaced by urban land (Gandhi 

et al., 2012). Land cover dynamics constitute an important component of the 

human dimension of global change (Turner et al., 1990). Although urban areas 

cover a very small percentage of the world’s land surface in comparison with 

other land cover types, their rapid expansion has marked effects on environment 

and socio-economy, such as loss of natural vegetation and farmland (Tan et al., 

2005), local and regional climate change (Kaufmann et al., 2007), decline in 

biodiversity (Zimmermann et al., 2010), hydrological circle alternation (Barron 

et al., 2013), etc. Without effective planning, there is no doubt that the pressure 

for sustainable development will continue to increase (Dewan & Yamagchi, 

2009a; Lambin et al., 2001).   

‘Land use and land cover change (LULCC), is a general term for the human 

modification of Earth’s terrestrial surface. It is a central component of global 

environmental change with direct impact on climate, environment, and human 

societies (Campbell et al., 2005; Turner et al., 1990). Although humans have 

been modifying land for thousands of years in order to obtain food and other 

essentials, current rates, extents and intensities of LULCC are much greater than 

ever in history (William, 2019). Changes in land use and land cover are among 

the most important drivers of global change (Agbola and Agunbiade, 2007).  

LULCC consists of two different terms, Land cover and land use. Land cover 

refers to physical and biological cover over the earth’s land surface and 

immediate subsurface (Lambin et al., 2003). It includes water, vegetation, bare 

soil, and/or artificial structures. Foody (2002) proposed that land cover is a 

fundamental variable that affects and links many parts of the human and 

physical environments. Land use is a more complicated term. It is the intended 
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human employment and management of a land cover: the ways and means of 

its exploitation to meet human demands (Haase & Nuissl, 2007), for example, 

industrial land, and commercial land. There is a strong relationship between 

land use and human activities in the environment (Herold et al., 2005; Turner et 

al., 1990). 

 

Materials and Methods 

Study Locale 

Hadejia is located 120 27’ 12.49” N and 100 02’ 28.14” E. it shares boundaries 

with Mallam Madori from North and Kiri-Kasamma from East and Auyo from 

West. It has a population of about 105, 625 (NPC, 2006). Hadejia falls under 

AW Koppens climatic classification characterized by two distinct seasons, wet 

and dry seasons. The soil is generally sandy and flat terrain, which supports the 

cultivation of cereals, legumes and vegetables. The presence of river Hadejia 

gives opportunity for irrigation in dry season to produce cereals such as rice and 

wheat as well as legumes in commercial quantity. Fishing is also taking place 

along the river Hadejia (Ahmed et al., 2019). 

 
Figure 1: Map of the study area8 

Source: Geography Lab, Sule Lamido University, 2020 
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Methods 

Landsat satellite imageries of Hadejia for the year 1989, 2000 and 2019 with 

30meter resolution, captured in the month of October were used. Imageries for 

the study period were acquired from Global Land cover Facility (GLCF) 

website. Time series analysis, whose aim is to analyze the process and extent of 

changes by monitoring ground objects based on remote sensing continuous 

observation data was adopted (Environmental Systems Research Institute 

[ESRI], 2014). Six spectral classes were identified on the imageries acquired. 

They include water body, built-up land, irrigated-land, vegetation, farmland and 

bare-land. This was based on the Landsat pathfinder classification scheme of 

the United State Geological Survey (USGS) (Anderson et al., 1976). Using the 

“Erdas Imagine” Software, the image data was classified (via supervised 

classification) for change detection. The algorithm analysis generated statistics 

used to estimate the pattern, extent and rate of urban expansion in Hadejia. 

Other studies like: Adzandeh et al., 2014; Umar et al., 2018; Umar et al., 2019 

have also used similar method. To test for reliability, classification was also 

carried out within “Idrisi Selva” software interface and accuracy assessment 

was done thereafter. Further, the classified imageries were then imported in to 

“ArcMap” (an extension of ArcGIS 10.3) for overlay operation and more 

exquisite visualization. 

The classification and interpretation of the satellite images indicate six classes 

of land use and land cover (built up area, farmlands, vegetation, barelands and 

water body and irrigated land) 

 

Table: 1. Land use land cover classes 

S/N LULC Classes 1989 

(Km2) 

2000 (Km2) 2019 (Km2) 

1 Water body 2.84 2.53 0.74 

2 Built-up Land 3.78 4.43 5.65 

3 Irrigated Land 4.56 11.24 7.97 

4 Farmland 22.13 17.75 23.01 

5 Bare land 9.73 7.59 7.79 

6 Vegetation 4.24 3.72 2.09 

Source: Authors’ GIS analysis, 2020 
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Figure 3a: Classified LandSat TM of 1987 showing the study area    

 
Figure 3b: Classified LandSat ETM+ of 2000 showing the study area    
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Figure 3c: Classified LandSat 8 of 2019 showing the study area    

 

Table: 2 List of Satellite Images (raster data) collected for the study area 

Satellite Sensor Year Resolution 

(m) 

Path/Row Acquisition 

Date 

Source 

Landsat TM 1989 30 188/52 16th October, 

1989 

Global 

Land 

Cover 

Facility 

(GLCF) 

Landsat ETM+ 2000 30 188/52 20th October, 

2000 

GLCF 

Landsat 8 2019 30 188/52 10th October, 

2019 

GLCF 

Source: Authors’ GIS analysis, 2020 

 

Results and Discussion 

The study shows that urban growth area around GRA and Shagari quarters with 

planned settlement as well as flat and leveled terrain for easy erecting of 
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infrastructures. The density of urban growth is now tilting toward northwest of 

the study area. Western part or Central Business District represent the 

commercial area, where banks, market, garage, motor park, shops and plazas 

are located. The southern part popularly known as “Latin” is the ghetto area 

with mud and dilapidated buildings characterized by unplanned settlement. The 

core, city center is characterized by numerous environmental challenges, 

narrow streets with no access roads and extension of gutter on the streets which 

attracts and breeds mosquitoes.  

Expansion of settlements, industries and businesses were noted in the area. The 

urban growth witnessed indicate that by the year 1989 the Hadejia urban area 

covers about 3.78km2 and 4.43km2 in 2000 and about 6km2 in 2019. This 

indicates that there is expansion of settlements and other structures in the area. 

Hadejia witnessed the presence of higher institutions of learning, industries, 

health centers and administrative agencies. 

River Hadejia that drained the area is facing serious challenges from natural to 

anthropogenic. Climate change and siltation has reduced the volume of water 

received and the shrinking of the river size due to the poor monitoring and 

management by the constituted authorities responsible for Hadejia-Jamaare 

river basin development. 

Secondly, the establishment of dams along the river notably challawa gorge 

dam in 1990-1992, Kano irrigation valley project in the late 1960s and Hadejia 

valley irrigation scheme, which drastically reduce the size of the river. 

Therefore, the pattern indicates that in 1989 the river covers an area of 2.84km2, 

2.53km2 in 2000 and 0.74km2 in 2019. 

The study area is a home is of irrigation both formal and informal. In 1989 about 

5km2 of land was under irrigation. After the transition of democracy in 1999, 

there were a lot of programs to encourage and promote agriculture visa-vis 

diversification to improve the economy. In 2000, 11.24km2 of land was under 

irrigation and 7.97km2 of land was under irrigation in the year 2019. This was 

attributed to the impacts of climate change and the uncertainties of market led 

to the decline in irrigation agriculture. Recently, the study are witnessed the 

expansion of farmland of farmlands, where youths are engaged in agriculture 

owing to the support, incentives and lucrative promises by the state and federal 

governments. Farmers were given subsides fertilizer, improved varieties and 

machines for various agricultural activities. Therefore, 23.01km2 of land was 

under cultivation in 2019, nonetheless, converting bare land into farms. 
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The vegetation diversity and composition was threating by other factors such as 

urbanization, fuel wood extraction and agriculture. The vegetation is 

progressively decreasing from 4.24km2 in 1989 to 3.72km2 in 2000 and 

2.09km2 and 2.09km2 of land covered by vegetation in 2019. 

 

Conclusion 

From the overview of the article one would not failed to notice the rapid urban 

growth in Hadejia town. That has possible to assess the pattern of urban growth 

where at the center there is density of settlement and associated environmental 

challenges such as narrow streets with unplanned settlement and gutter on the 

streets to the ghetto area at southern part of the study area with mud and 

dilapidated buildings and towards the planned settlement of GRA and Shagari 

quarters. As it has been noticed in built-up areas, urban development goes at the 

expense of natural resources such as forestry, land and water. 

 

Recommendations 

The study recommends that at the core there is need for environmental 

awareness and education for people to know the consequences of gutter 

extension on the street and nonchalant environmental attitude. Even though it is 

late for planned settlement at the core, afforestation can help and ameliorate the 

excessive heat and for proper ventilation.” Regarding the urbanization rate at 

which the city is expanding, brace with urban land amendment, there is the need 

for rigorous planning strategies to be formulated so as to monitor and control 

the uncoordinated land occupation such as the extension of farmland area to 

floodable areas. 
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