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Abstract 
City-growth challenges have been increasing in number; magnitude and 

complexity; without a corresponding management method as they are 

influenced by local factors. City-growth impacts exceed far into the 

ecosystems that are usually exempted from urban management policies and 

are also understudied. This paper analyzes how rapid urban expansion has, 

in recent decades, exerted adverse consequences on the inner-suburbs, 

rural land uses and environmental resources in their hinterlands. This 

investigation employed imageries of 1986 and 2009 for pre and post-

classification comparison method, change detection, growth rates and 

patterns. Questionnaire instrument was adopted to generate data on the 

challenges of rapid city-growth, management methods as well as intensity 

of indices and prospects. Socio-economic data were analyzed using 

descriptive statistics, weighted opinion assessment and severity index. The 

major findings include urban decay, loss of rural resource and land-use, 

ecosystem fragmentation and conversion to the benefit of urban dwellers. 

Worse still, the rural residents in whose areas the urban-induced 

environmental degradation prevails have low access to basic urban 

services and limited voice in urban planning and development. This paper 

recommends that the city authorities should expand their environmental 

management programmes to incorporate the surrounding regions, because 

if rural environment can enhance economic growth of cities, there should 

be economic policies that can better the welfare of the rural dwellers.  
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Introduction 
The growth of cities in the twenty first 

century has been so rapid that it brings 

about a variety of problems to both the 

urban and rural residents and yet 

empirically understudied. There is 

lack of scholarly recommendations for 

the growth processes, drivers and 

pattern. Few studies have focused on 

analysis of the dynamics of cities 

(Cheng, Masser & Ottens, 2010; Xie, 

Yu, Bai & Xing, 2006). Though, city-

growth is universal, urbanization 

processes, the driving factors and 

intensity of challenges as well as 

management methods may differ and 

the consequences may vary from place 

to place. Variables such as; urban 

expansion pattern and rate, the 

population size and growth, sensitivity 

and resilience of the ecosystem that 

supply its resources, responses to the 

effects of city-growth are increasing in 

number, size, shape and cluster. 

Similarly, the consequential effects on 

rural land uses and resources may vary 

due to environmental variability, 

ethical and rural institutions that affect 

resource use, governance, rate of 

consumption and conservation 

tendencies  or otherwise of natural 

resources, among others. These 

differences have challenged efforts for 

a universal method to managing the 

consequences of urban expansion; 

consequently, city-specific studies 

that utilize local and regional data 

from city-growth studies are preferred 

in the management of such 

consequences.  

The rapid growth of Damaturu in the 

last two decades affected the rural land 

uses such as forest areas, natural 

resource sites, farmlands, open spaces 

and water bodies and also exhibits 

high consumption of local building 

resources and vegetation. Thus, this 

paper, analyzes the urban growth 

processes, factors and dynamics; the 

challenges and management methods 

of the rapid growth of Damaturu town 

in Nigeria, West Africa. The 

knowledge of the analysis of 

Damaturu-growth and the method of 

management of the challenges of its 

growth processes can be applied to 

other towns/regions. 

 

Urban Physical Expansion:  

Urban physical expansion is the 

spreading out of an urban centre and 

its suburbs towards the adjoining non-

built areas. In phenomenal city 
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expansion, the adjoining rural land uses appear to be the most active area for 

construction, modification and conversion, usually with array of implications 

(Ikpe, 2014). Rapid city-growth is blamed for its sprawling nature and 

inaccessibility to some parts, loss of open spaces that leads to congestion and 

crime, improper waste management; rising cost of land and dilapidation of 

public infrastructure at the inner-city (Matteo, 2013). It is also blamed for ever-

increasing population and high urban resource-demand that consumes beyond 

the regenerating capacity of the regions where cities are located. Besides, there 

is degradation of air, water and land, high generation and improper management 

of urban waste, which ends up in the regions surrounding the cities as this is 

often disposed of on open-air sites with little or no protection of the proximate 

surrounding ecology (soil, water and land) from contamination (Xie et al, 2006). 

Cities in developing countries are centres of epidemic outbreaks and political 

instability. Outward expansion of cities over fertile farm, forests and open lands 

results to segmentation and biodiversity impoverishment (Ikpe, 2014; Ayuba, 

2008). Thus, the change that is caused by expansion of the built-up area on the 

environment and people has become an area of focus due to its environmental 

and socio-economic consequences (Xie, Yu, Tian & Xing, 2006). These 

negative implications are evident where rapid city-growth is not adequately 

controlled; this creates negative environmental, social and economic impacts 

through high energy demand, human health problems and declining stocks of 

critical natural resources to the detriment of healthy biosphere that sustains 

planetary resources, humanity and other living species. Cities have also been 

implicated for rural environmental degradation, income and social inequalities 

between urban and rural residents and corrosion of rich cultural, economic and 

social fabrics (Adeboyejo & Abolade, 2007). Rapid city-growth challenges 

include slum formation, rising costs of land, inaccessibility to urban land for 

housing, incompatible use, flooding, overcrowding and congestion among 

others. There is need for recommending policies on urban land planning and 

management to improve the physical, social and economic life of properties and 

residents. However, nowhere are the opportunities more promising or 

challenges to sustainability more daunting than in the rapidly urbanizing towns.  

This paper does not in any way condemn urban development or its prudent use 

of natural resources for city development and management; rather it analyzes 

how rapid urban expansion has, in recent decades, exerted adverse 
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consequences on the rural land uses and environmental resources in their 

hinterlands. Literature shows that planned cities have positively influenced the 

economic life and standard of living of the population living in them. Urban 

dwellers have per capital cost advantages due to concentration of population, 

production and consumption, cheap and quick access to a range of locations; 

promotion of environmental, social and economic wellbeing, among others 

(Angel, Sheppard, Civo, Buckley, Chabaeva, Giltlin, Kraley, Parent & Perlin, 

2005).  Moreover, planned city-growth offers quality living space and 

infrastructure (Cheng, Masser & Ottens, 2010).  

 

Research Questions:  

These questions constitute a framework for generating data that will provide 

answers to the research problem. They are: what is city-growth? Where does it 

occur? Which parts of the urban areas have expanded most rapidly in recent 

times? Was the development compact or sprawled? What trends are expected 

in coming years? What are the drivers behind this rapid city-growth? Which of 

the drivers can be controlled, with what instrument and at what level? How 

sustainable is this urban growth? What are the consequences on the study 

variables within and beyond city boundaries? How can the city mitigate the 

consequences? Do government policies trigger urban sprawl? How do the rural 

dwellers benefit from/perceive urban growth implications? How can these be 

brought under control? What is the severity index of the city-growth? 

Answering these questions requires an appropriate delineation of urban areas 

beyond the present urban area designate. This further requires a combination of 

satellite imageries and socio-economic data through questionnaire, and 

appropriate analytic instruments.  

 

Methodology/Materials 

Environmental resource carrying capacity and distance decay effect provided 

the theoretical and conceptual anchor respectively. Survey research design was 

employed while sampling elements were clustered and randomly sampled. The 

Local Government Areas surrounding Damaturu city (Damaturu, Tarmuwa, 

Fune, Gujba and Kaga) were purposively sampled while the four major roads 

linking Damaturu with the neighbouring states provided the basis for 
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subdividing the study area into four zones. Settlements in each zone were 

grouped into three, based on distance from 

Damaturu (<15km; 15-30km; >30km). Two settlements were randomly 

selected from each group. Two sets of questionnaire were administered to the 

respondents (household heads and firewood/local building resource merchants) 

to elicit information on socio-demographic characteristics (population, age, sex, 

income), perception of urban expansion, implications of rural land use changes 

on the respondents, rural resources depletion and severity index. There were 

8,180 residential buildings in the selected settlements, 409 (5.0%) were 

randomly selected from which household heads were sampled. Similarly, 

10.0% of 351 firewood merchants, 652 local building resource (soil, sand, 

gravel) merchants were randomly sampled. Pre- and post-classification 

comparison methods were employed to measure the changes of bare surface 

land, built-up area, tree-cover area and water-bodies. Socio-economic data were 

analyzed using descriptive statistics; weighted opinion assessment and Severity 

Index (SI) at p<0.05. 

Imageries of 1986 and 2009 were generated at 35-meter cell resolution using 

satellite photographs for the sampled years. The GIS software (ILWIS) was 

used for detail analysis. The following land uses were analysed from the 

imageries of the study area: (i) urban areas, (ii) agriculture lands, (iii) open 

spaces (iv) grassland (v) forest/tree cover area and (vi) water bodies. In addition, 

questionnaire was administered to the residents to get their perception of the 

growth, its processes and consequences on their means of livelihood and 

welfare. The severity index was computed to determine the severity on the 

variables. 

 

Data Presentation and Analysis  

The acquisition of high resolution imagery data enhanced the analysis of city-

growth processes (pattern, directions and associated changes of rural landuses), 

while the socio-economic data enhanced the analysis of drivers of urban growth 

and their impacts (e.g. agricultural practices and productivity, quality of life in 

the rural areas where natural resources are being harvested unsustainably, 

transport efficiency, infrastructure decay and the perception of the rural 

dwellers). 
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Directions and factors of city-growth:  

City-growth occurred in three directions: in, by crowding and densification; up, 

into high rises; and out, to the periphery. The outward mode of growth befits a 

nation with abundant space; an expanding population, plentiful energy 

resources and a dynamic economy. The intensity and pattern of the expansion 

are due to: (i) political factors elevation of the town to a state capital (ii) 

increasing demand on urban infrastructure for fast economic development, (iii) 

urban land-demand for building of residential, commercial and (public) 

administrative/educational complexes and (iv) extension of transport networks 

and public facilities that exacerbates fragmentation with no regard to rural open 

space conservation. Growth occurred along corridors of transportation with fast 

expansion on the eastern, north-eastern and southern parts. More private 

schools, health institutions, and churches are visible in these areas, unlike the 

western parts inhabited by the indigenes that acquire and hoard land for their 

children.  

 
Figure 3.1: Land Use/Land Cover of Damaturu and its Environs 1986.  

Source: Global Land Cover Facility 

 

Analytic Comparison of Change Based on Land use Classes between 1986 

and 2009 

Comparative analysis of the two images revealed significant human population 

increase with positive and negative physical changes in the landuse classes 

indicating rapid urban expansion over the rural landuse. This was perceived by 

the respondents as being more negative than positive. The improvement of the 
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well-being of the rural areas where the resources were being extracted was 

neglected. Estate Surveyors need to keep abreast with the changing trends 

(increasing demand, property owners’ desire, rental values, landed property 

availability etc) to manage real property in growing cities.   

 
Figure 3.2: Land Use/Land Cover of Damaturu and its Environs 2009.  

Source: National Air Space Research and Development Agency (NASRDA) 

 

Table 3.1 Comparison of change per Land use class between 1986 and 2009 

S/No Classes of land 

use 

1986 2009 Actual change 

in (ha) 

%change 

1 Bare land  435.1 2936.2 2501.1 574.8% 

2 Built-up land  398.6 3078.3 2679.7 672.3% 

3 Farmland 24237 29379.9 5142.9 21.2% 

4  Shrubs/grassland  17009.4 12647.5 4361.9 25.6% 

5 Tree-cover land  8420.4 2642.9 5777.5 68.6% 

6 Water bodies 256.1 72.0 184.1 71.8% 

Source: Fieldwork 2011 

 

Summary of Findings 

The major findings were the significant dilapidation of inner-city suburb, 

decrease of un-built areas (natural areas as forests, pastures, arable land and 
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orchards) and degradation of natural landscape values in cities’ surroundings. 

As a result, a decrease of biodiversity, modification, fragmentation and 

conversion of habitats has been experienced in the surroundings of the town, 

which is characteristic of bigger cities of the country. There has been reduction 

of rural land cover type which has significantly contributed to soil erosion and 

the risk of floods and desertification. This paper also compared the quality of 

life in urban and rural population and found significant difference in the quality 

of life and development by geographic region. There is reduction in the quality 

of the environmental richness through intensive natural resource harvest in the 

surrounding regions without adequate monitoring. Monitoring is an indicator 

that has provided the planners and decision-makers with required information 

about the current state of development and the nature of changes that have 

occurred as the basis for recommending solutions to the challenges. 

The analysis of the growth of Damaturu revealed that the growth of the study 

area varied within the sampling periods, but shows average rate of 11.2% per 

annum. Growth in indigenous areas was slower as many of the landowners kept 

their land for their children. It was however, more rapid in districts dominated 

by non-indigenes that acquire their lands for immediate development of 

residences, schools, hospitals and shopping complexes. The outward growth of 

the town was positively influenced by establishment of institutions, 

construction of the Damaturu-ring-road, which not only established multi-

junctions now operating as viable economic and commercial points, but also 

opened up areas that were hitherto inaccessible. The form of the town is also 

influenced by development along corridors of transport far beyond the city-core. 

This rapid growth has occurred on former agricultural land typical of urban 

expansion in Nigeria and has exerted significant impact on natural areas. This 

growth took place under a weak physical planning control. 

Population increased from 363,131 (1986) to 770,550 (2009). This 

demographic change has physical and social impacts on the urban and adjoining 

hinterland. Bare land increased from 435.1ha (1986), to 2,936.2ha (2009). 

Built-up land increased from 398.6ha (1986) to 3,078.3ha (2009). Tree cover 

land decreased from 8,420.6ha (1986) to 2,642.9ha (2009). Water bodies 

decreased from 256.1ha (1986) to 72.0ha (2009). Analyzing the intensity of the 

impact, it showed decay of intensity as distance increased 97.6% (<15km), 

68.5% (15–30km) and 14.3% (>30km). In terms of the severity index (SI), the 
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variables in the questionnaire were grouped into four classified as 

environmental factors, natural resource variables, socio-economic variables and 

development and management variables with Mean Severity Index (MSI) of 

2.41, 2.20, 2.00 and 2.20 respectively. The overall Percentage of the Severity 

Index (PSI) is 62.5%. Looking at the rating classification of the indices, 50% to 

75% is significantly severe. The computed Mean severity index is 2.16. This 

lies between adverse (2.0) and very adverse (3.0) weighted index class.  

In summary, the values of both the severity index and the mean severity index 

were both high. The implications (rapid rural landuse conversion, fast depletion 

of local building resources, decreasing water bodies) were perceived by 85.9% 

of the respondents as being negative. Fire-wood merchants viewed the 

expansion as negative because they expended more energy and cover longer 

distances for same quantity of resource. Local building resource merchants 

viewed increasing distance and rural degradation as negative, but made money 

from sales to physical developers. Coping strategies of the household 

respondents included relocation of farm sites (78.0%), intensive agriculture 

(14.0%) and land conservation (8.0%). In the southern part of the state/town, 

forest land cover has been adversely affected as local firewood sellers have 

continued to harvest live trees to meet the urban demand for local energy. The 

longer distances being covered by Fire-wood and local building resource 

merchants indicates depletion. These may seem to be a local or regional 

phenomenon; its impacts go far beyond city administrative boundaries, thus, the 

need to evolve strategies to manage these negative implications on rural land 

use and resources through a regional development plan. 

In conclusion, the respondents termed the growth as being negative, considering 

the amount of negative environmental or social impacts it has exerted on their 

livelihood, welfare and environment. Benefits identified are rather weak on the 

regional setting- as positive effects such as higher quality of life due to higher 

accessibility to public services, job opportunities for large number of urban 

inhabitants are urban-centred. The changes in the surrounding rural land, the 

ever-increasing demand for energy, food and natural resources degrade the local 

environments and threaten the basic ecosystem services and biodiversity in 

vulnerable and less resilient Sahel of Yobe state. However, the expansion of 

cities may not be perceived as entirely negative if their expansion is adequately 

regulated and the accruing benefits extended to the regions.  
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Recommended Strategies for Addressing Emerging Challenges of City-

growth 

This paper recommends that the city authorities should not only renew the 

dilapidating inner-city suburbs but also expand their environmental 

management programmes to incorporate the surrounding regions. Definitely, if 

rural resources can enhance economic growth of cities, there are economic 

policies that can better the welfare of the rural dwellers too. Cities should 

regulate their growth and reduce the negative impacts of rapid city-growth on 

rural dwellers, landuses and resources. Previous attempts at managing the 

urban-growth challenges in Nigeria have been influenced by government 

policies. There were periods when urban development was emphasized to the 

neglect of rural areas, which resulted in much poverty in the rural areas; the 

rural condition later attracted attention to the neglect of urban management, 

which led to sprawling and decay of inner-cities that must be managed. 

Strategies for addressing rapid urban growth include: 

(i) Urban Renewal: This describes the process whereby the old and obsolescent 

parts of a town can be revitalized or rejuvenated. It is the aggregate of 

techniques, which have been developed to combat urban problems on a physical 

basis, which covers rehabilitation -improvement of an area that need not 

necessarily undergo total clearance and rebuilding, rather a piece meal 

replacement of parts or individual obsolete properties. It may be (a) Replanning 

– the post-facts reorganization of areas which have changed structurally or in 

the attitude of their owners or the public to their continuance without an action. 

(b) Redevelopment- removal and replacement on site of the existing with new 

buildings whether for similar or dissimilar purpose. (c) Rehabilitation - the 

altering or repairing back to an original or assumed purpose or performance. (d) 

Preservation - the maintaining in an existing state of satisfaction against 

undesired change. 

(ii) Build-Out Analysis (BOA): An analysis conducted to estimate how much 

and where new development could occur under an existing zoning. Since 

suburban fringe are vulnerable to rapid change due to increasing traffic 

congestion, demands for land by new and expensive public services, the build-

out analysis helps to ascertain whether there is too much land zoned for some 

purposes and not enough for others given the population projections. The 

scenario helps in drafting the future land use map on which the zoning map is 
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based and it includes estimate of the probable increase in community services 

(police, firefighting, parks, and roads). Thus, it is an effective wake-up call to a 

city that is growing faster than it desires.  

(iii) Urban Growth Boundaries (UGB): this is a boundary line drawn on a 

zoning map that indicates the limits to planned growth within a specific period 

of time, usually agreed upon  

between a city and the surrounding county that identifies an area where growth 

will be encouraged and accommodated usually over 10-20 years. The boundary 

is drawn based on existing population need for the urban area and the land use 

needs for the projected population. The city and the counties should agree that 

urban facilities and ammenities (public and private sewers and water lines, 

schools, and major new roads) will not occur outside the boundary but can be 

expanded after a careful review with the agreement of all stakeholders to avoid 

land constraints that might increase housing costs within the boundary. The 

success of this strategy is crucial if working landscapes of farm, forestlands and 

environmentally sensitive areas are to be conserved and urban areas revitalized. 

Development within the boundaries must be attractive, convenient and 

affordable. 

(iv) Development of regional impacts: (DRIs) or Regional Impacts 

Assessment of Development (RIAD) are critical for evaluating the impacts of 

targeted developments on the environment. Once a DRI is approved, the 

developer does not deviate or operate projects in a detrimental fashion. 

(v) Compact development: this concept reduces rural land consumption, 

fragmentation of open space, maintain farm and forest operations and 

environmentally sensitive areas and conserve energy. Public transportation 

networks and central sewer and water systems can more efficiently serve 

compact development. Other facilities such as schools, libraries, and 

community centers, can better serve the target populations when they are 

organized in compact communities. Thus, compact development reduce the cost 

of housing. 

(vi) Environmental Impact Assessment: this is to (i) assess the significant 

environmental impacts, (ii) assess the cumulative impacts of development 

projects (iii) analyze alternatives to the proposed development project (iv) 

mitigate and modify project's foreseeable impacts. 
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