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Abstract

Ouwer recent decades, global land use and land cover (LULC) have changed significantly due to climate
variability, global warming, and increasing anthropogenic activities. Assessing LULC changes in No
Man’s Land, Kano, is crucial for urban planners and environmental management agencies in Kano
State, as such data support informed decision-making and sustainable planning. Remote sensing and
Geographic Information Systems (GIS) provide efficient tools for mapping, classifying, and monitoring
LULC changes over time. This study assessed and analyzed land-use changes in the No Man’s Land
area of urban Kano using a supervised image classification technique in ArcGIS 10.3. Satellite images
acquired in January 2000 and January 2016 were analyzed and classified into four major land-use
categories: agricultural land, natural vegetation, bare land, and built-up areas. Change-detection
analysis was conducted to compare variations in land-cover classes between the two periods. The
findings revealed notable increases and decreases across different land-use categories, including a
complete (100%) loss of one land-use class attributable to rapid urbanization. In addition,
questionnaires were administered to residents to identify factors driving these changes, associated
challenges, and possible mitigation measures. The study provides valuable insights for urban planning
and sustainable land management in Kano Metropolis.
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INTRODUCTION

Over the centuries, human activities—particularly agricultural production—have
significantly altered the Earth’s surface. Approximately one-third of the planet’s land area is
currently occupied by farmlands and grasslands, and nearly half of these cultivated areas
have been cleared within the past century (Hasan et al., 2023; Mephors et al., 2021; Tan et al.,
2024). Only insignificant landscapes worldwide remain in their natural state. Anthropogenic
pressures have profoundly modified land use and land cover worldwide. Numerous studies
confirm that ongoing human activities have produced observable patterns of land
transformation over time (Abbas, 2009; Hazard & Cover, 2021; Roy & Roy, 2010; Tahir et al.,
2025). Agriculture, in particular, remains a dominant driver of land surface alteration.

In Nigeria, land use has undergone extensive transformation, intensifying after
independence, when the country experienced an influx of people, foreign merchants, and
investors. These changes were driven by economic, socio-political, and biophysical factors.
Over the past three decades, land use change has become more drastic in both rural and urban
areas. Increasing portions of land have been converted to non-agricultural purposes,
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including industrial, residential, and commercial uses (Arowolo & Deng, 2017; Okeleye et al.,
2023; Ologunde et al., 2025). As a result, land use and land cover continue to change under
the combined influence of human activities and natural processes, causing significant
ecological impacts. According to the FAO, land use activities substantially affect the
sustainability of agricultural and forest systems (Roy & Roy, 2010).

Urban growth has shown no signs of slowing down globally. Increasing populations have
transformed cities from small, isolated settlements to large, interconnected environmental and
economic systems. These changes contribute to some of today’s most critical environmental
concerns —including climate change, biodiversity loss, and pollution of soil, air, and water
(Koko et al., 2021; Tan et al., 2024).

Satellite imagery has become a valuable tool for land-use management and planning.
Advancements in sensor technology have improved both the spatial and spectral resolution
of satellite images. High-resolution sensors such as IKONOS and QuickBird have
demonstrated that satellite data can serve as an effective alternative to aerial photography for

land cover mapping, water resource assessment, irrigation management, and yield analysis
(Roy & Roy, 2010).

Historical records show significant population growth in Kano. For example, Kano had an
estimated population of 127,204 in 1952, which increased to 130,173 by 1963, with an annual
growth rate of 7.7% (Koko et al., 2021; Tudunwada et al., 2025). The Sustainable Kano Project
(1997) attributed most of this growth to in-migration rather than natural increase. Industrial
and commercial expansion, along with political developments such as Kano becoming the
capital of the newly created Kano State in the 1960s, contributed to this population surge
(Bernard & Bilal, 2023; Koko et al., 2021).

By 1991, Kano’s population had risen to 1.6 million, and by the 2006 census, the urban
population had reached approximately 3 million (Bernard & Bilal, 2023; Koko et al., 2021).
This rapid demographic expansion has intensified pressure on land for residential,
commercial, and other development needs. Studies (Ahmed et al., 2019; Koko et al., 2022;
Ologunde et al., 2025) have shown substantial spatial expansion of Kano, particularly between
1962 and 2015. At present, the state ranks first or second in population in the country. As such,
the present study aims to analyze LULC changes in No-Man’s Land, Kano metropolis, and
identify the subsequent effects of these changes.
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Figure 1: Map of Kano State, Highlighting No-Man’s-land Fagge Local Government

Geographical Location

No Man’s-land is located in the northeastern part of Fagge Local Government Area, Kano
State as shown in Figure 1. No Man’s-land lies on the Latitude of 12 ° 01’ 37.63" N and 12 ° 02
" 06.71" N and the Longitude of 8°31'46.91" E and 8°3222.51" E. The area is bounded to the
north by Airport Road, Aviation quarters, and Mallam Aminu Kano International Airport; to
the South, it is bounded by the Sabon Gari area; to the East, it is bounded by Airport Road
and the Nigerian Air Force base; and to the west, it is bounded by the Nigerian Air Force base.

Geology of the Study Area

The geology of No-man's-land is the same as that of Kano central, and therefore partly forms
the rocks of the basement complex; the rocks are Precambrian in origin and consist of
metamorphic and igneous types. These rocks have existed for millions of years. They have
been subjected to chemical and other forms of weathering, producing clay-rich regolith. The
regolith was subjected to widespread laterization during the fluvial periods of the past, as
applied to the Kano region (Olofin, 1987)

Climate of the Study Area

The climate of No-man’s-land is characterized and classified as tropical wet and dry, coded
as AW by W. Koppen (Olofin 1987), with daily maximum and minimum temperatures of 33.1°
°C and 15.88°°C, respectively. Rainfall is seasonal, from May/June to September/October.
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Soil of the Study Area.

The natural soil of the Area is formed mostly from wind-drift Materials, which cover the
regolith of the ancient rock in many parts of the area, especially in the basement complex,
where materials have been removed by erosion; the soils are derived from regolith of
basement complex rocks (Olofin, 1987)

Vegetation of the Study Area.

The natural vegetation of the No-Man’s-Land Area is the Savannah Grassland. No-man’s-land
falls within the Sudan Savannah, which is the typical vegetation of Kano State. It is composed
of a variety of trees scattered over an expanse of grassland. The trees are usually characterized
by broad canopies and are rarely taller than 20m, except for the Baobab, which is taller than
the others. There are various types of acacias also. The tree species found in the Study area are
adapted to drought conditions. This is by the possession of morphological and biological
features such as tap root system, leathery leaves. These natural trees have been removed and
replaced by other species, particularly exotic species, within the farmland and settlement
(Olofin 1987).

Research Design

The research kicked off with a reconnaissance survey of the study area. This was carried out
in a bid to acquaint the researcher with the study area and to determine, amongst other things,
the area and estimated population the survey is to cover, the way people would react to
questions, and even the answers they are likely to give. The reconnaissance survey entails
walking around the survey area to assess the general nature of the different Land use types
and conducting preliminary discussions and interviews with some Landlords. The primary
purpose of the preliminary survey was to gain deeper insight into the subject matter under
investigation and to become more familiar with the study area. It was an opportunity to meet
with the various sets of people involved and to make a tentative assessment of the problem
and the prospects of land-use change in the study area.

After the survey, a literature search was conducted regarding the problem addressed in this
work, using materials such as peer-reviewed Journals, Magazines, published Theses, and
Seminar papers related to Land use and Land Cover Change. After the literature search,
relevant maps and aerial photographs were collected from the relevant sources and analyzed
in the GIS lab at the Department of Environmental Sciences, Federal University Dutse.
Subsequently, questionnaires were distributed to the residents of the study area in accordance
with standard procedure.

Population

The information needed for this study was extracted by specifying the entire population that
contains the information source. The entire population is the total number of plots in the study
area. The plots constitute the sampling units. However, the units of enquiry that provided the
required information are the residents or owners of the plots (Landlords).

Sample and Sampling Techniques

Researchers have argued that, ideally, the sample should be at least 5% of the population to
be studied and that the sample should be selected on a random basis that is free of bias, both
in principle and in practice (Lever, 1982, in Hwakar, 1985). The decision on the sampling
technique and size used was determined by the sample population and the availability of its
units of enquiry. The researcher obtained 800 plots through street-to-street counting, which
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formed the sampling frame. Of the total population of 800, 260 samples were selected using
systematic random sampling (Krejcie and Morgan, 1970).

Research Tools

ArcGIS 10.3 was employed to compare Landsat images of 2000 and 2015. Additionally, a
questionnaire was used to collect data, which was analyzed using statistical tools in Microsoft
Excel.

Data Collection and Analysis

To obtain comprehensive data adequate for analyzing the study's subject matter, two major
sources were used.

Primary Source of Data: This data was obtained through the administration of questionnaires,
discussions, and interviews with relevant personnel, and personal observation. The
questionnaire combined open and closed questions and always left the last alternative open
under the heading “if others, please specify.” The questionnaire for this research solicited
information on the source of Land acquisition, the Period of acquisition, the current and
intended use of Land, as well as related knowledge of changes and their effects.

Secondary Source of Data
Valuable Information was gathered from two aerial photos of a decade and a half apart,
covering the same study area through supervised classification, using ArcGIS 10.3

Data Analysis

Image analysis

Two Landsat images were downloaded. The Landsat images were acquired in grayscale, and
a separate image was downloaded for each band. To display the images in color, specifically
“Red, Green, Blue,” a composite image was created by image analysis. The study area was
created by defining a boundary and using the Arc Catalog icon to create a new shapefile, and
the spatial reference was edited to Projected Coordinate
System>UTM->WGS>1984->Northern Hemisphere>WGS_1984_UTM_zone_32N. After
the boundary was created, the raster data was extracted using the new shapefile.

After about five minutes, the extraction by mask finished executing, and the bands were
adjusted to band 6, 4, 3 for the Landsat 2000 image, and band 7, 4, 5 for the Landsat 2015
image.

Using the training site manager icon, the “draw polygon” icon was used to digitize sites of
the same feature. Ensuring that the training sites are evenly distributed across the image and
that the number of pixels per training site is kept within a consistent range.

All training sites with the same features were matched and assigned a designated color (Say
water = Blue). A signature file was created in preparation for the maximum likelihood
classification and saved. Maximum likelihood classification was conducted, yielding the
researcher a supervised classification result. This process was carried out for both images.
The supervised-classified images of both Landsat images 2000 and 2015, and their pixel
counts, were compared.to know the difference.

Questionnaire analysis.

Answers from the questionnaires were entered into an Excel spreadsheet and converted to
units, which were used as a variable. They were summarized, and a percentage was calculated
for comparative analysis. A total of 260 questionnaires were distributed to the residents of No-
man’s-land area of Fagge Local government to fill in their responses, the answered
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questionnaires were collected and analyzed. The purpose of distributing the questionnaire
was to understand the knowledge of the residents regarding LULC change, their occupation,
age, sex, level of education previous and present land use, period of acquisition, duration of
stay, notice and effects of change.

Data Presentation and Analysis

Knowledge about Land use and Land cover has become important to overcome the problem
of biogeochemical cycles, loss of productive ecosystems, biodiversity loss, deterioration of
environmental quality, loss of agricultural lands, and more. The main reasons behind land
use and Land cover change may be rapid population growth, lack of valuation of ecological
services, poverty, and ignorance of biophysical limitations.

RESULTS AND DISCUSSION
Past and Present Land Use

Figure 2 revealed a total of 3 Land use frequencies before and after settlement of the
residents of No-man’s-land as follows; developed land (residential, commercial educational
buildings), Fallow land and Agricultural Land. In the Fig. 4.1, the Land use is depicted in
colors. Orange color represents developed land, the yellow color represents fallow/bare land,
while the green color represents Agricultural Land. It was observed from the Fig. 4.1 that the
Land use before settlement depicts a fairly balanced ecosystem. 46% of questioned residents
confirmed that prior to settling down in No-man’s-land area, they met an already existing
building in the area, which means they only renovated the buildings or totally pulled down
the already existing structure to rebuild it again. Another 18% of questioned residents
confirmed that prior to their settlement in No-Man’s-land, they met a bare/fallow land which
means they were the first to build on the Land while 36% of respondents confirmed that prior
to settlement, the existing Land use on their plot or around them was Agricultural Land.
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Figure 2: A chart showing land use in 2000 and 2016
From Figure 2, it can be observed that the current Land use in No-man’s-land shows an
increase in developed Land to 86%, while bare/Fallow land reduced drastically to 0% and

agriculture reduced to 14%. This shows that development in No-Man 's-Land led to the loss
of a large percentage of Agricultural Lands.
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Figure 3: Graph showing changes in Land use over a year’s period from 1976 to 2016 in the study area

Figure 3 compares the duration of stay and different types of Land use in percentage. This
comparison reflects the changes in Land use within different decades. The answers from the
respondents revealed that people have been in the area of No-man 's-land for more than
30years now.
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Range of years of residence of the respondents

Figure 4 shows the percentage of respondents’” duration of stay in the study

Figure 4 categorized respondents by duration of stay, with intervals of 10 years. About 55.6%
of respondents who first came to the area more than 30 years ago (earlier settlers) used
available land for residential purposes, while 16.7% used it for commercial purposes, and the
remaining 27.7% used it for agricultural purposes. 52.17% of respondents who came to the
area 21-30 years ago used available land for residential purposes, 14.3% of the same group of
people used available Land for commercial purposes, another 21.7% used available land for
agricultural purposes, and the remaining 8.7 % used available land for miscellaneous
purposes (relaxation spots, Churches, Mosques, schools). About 57.1% of Respondents who
first visited the area 11-20years ago used available land for residential purposes, 14.3% of
respondents used available land for commercial purposes, 19.1% used available Land for
agricultural purposes, while the remaining 9.5% used available land for miscellaneous
purposes. The last set of respondents, i.e., respondents who have been in the area for not more
than 10years, used the same percentage of available land for both commercial and residential
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purposes (42.1%), 5.3% of respondents used available Land for agricultural purposes, and
10.5% used available land for miscellaneous purposes.

From the figure, it is evident that residential land has come to dominate agricultural land as
the area's population has increased. This situation was made more pronounced by the recent
settlers who are residents who haven’t stayed in the area for more than a decade. As the years
rolled by, each decade, the amount of land used for agriculture fell steadily, and in the last 10
years, all new settlers used only 5.3% for agriculture. As the years rolled by, commercial
outlets began to increase in No-man’s-land, and recently the percentage of commercial
buildings in No-man’s-land have almost equaled that of residential buildings, although
during the course of the survey, it was observed that a few commercial activities are been
carried out within some residential plots.

According to the Ministry of Urban and Regional Planning, Kano State, 1984 was the year in
which the Fagge Local Government Authority was divested of land in the study area in favor
of the State government. 1984 was also the year the Task Force on Environmental Sanitation
(TFES) began demolishing illegal structures in the study area. Most of the structures destroyed
were mud houses and commercial stalls; recreational land use types did not exist during this
period. The trend of changes in Land use has been the conversion of agricultural land to
residential areas.

Current Land Uses

Current Land use was analyzed based on the number of plots obtained from field work. This
involves the counting of all the plots in the study area, noting the various uses to which they
have been put, using the accepted local government standard of 30m x 1.5m or 0.045 hectares
per plot. The fieldwork shows that the total area of residential Land use has increased as the
settlement's physical growth continues to expand. In total, there were 800 plots of land, of
which 680 were developed land, while the remaining 120 were bare land, vegetation, or
agricultural plots. This shows that over time, land development has increased, inevitably
encroaching on farmland and bare land.

It should be understood that No-Man 's-Land was designed mainly as a high-density
Residential area and was intended to be developed in accordance with the layout plan and
the planning standards set for the area. However, as residential development continued to
expand at a tremendous rate, commercial land use sprang up as well, serving the ever-
growing population of the area. Other land uses, such as schools, churches, Mosques, and
relaxation spots, also emerged at a high rate, though not as high as the rate of commercial land
use. This mainly came about as a result of conversion or restructuring of an already developed
land.

It is evident that the land use of No Man's Land has not been static; the area has witnessed a
tremendous change. Both the internal structures and the total land-use area have shown signs
of change. The direction of change is mostly toward encroachment on Agricultural lands due
to demand for expansion of other uses, such as residential, commercial, health, and
educational. The majority of the respondents who have settled in the area for more than 30
years were farmers, thereby maintaining a comfortable level of agricultural land use.
However, newcomers began to settle, mostly businessmen and civil servants, and they built
houses and commercial outlets rather than engage in agriculture.
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Extensive restructuring of residential land occurred specifically in 1987, when the state
secretariat was commissioned and put to use (Kano State Ministry of Land and Physical
Planning, 2016). During this period, most civil servants were attracted to reside in the
metropolis, as it was within walking distance of the secretariat. The movement of people into
the study area increased rent rates, and commercial and institutional use began to rise.

During the field survey of the area, it was observed that agricultural land has almost become
extinct except in areas along the canal. Presently, development in No-Man’s-land is almost
complete and is spilling over to lands beyond the canal (Kwakwachi) and other wards
bordering the area. Land development in No-Man’s-land has been rapid, and presently,
development has gone beyond the area earmarked for the ward.

Imagery Analysis

A total of four Land cover categories were identified and classified in the present study:
agriculture (farming), bare land, natural vegetation, and built-up area, as shown in Figure 4.4.
Table 1 shows the changes in different land cover types in No-man’s-land between 2000 and
2016. The most extensive land cover in 2000 was built-up area, with a pixel count of 3238 and
a percentage of 40.4. Second to this was Agriculture, which had a pixel count of 2234 covering
up to 27.9% of the total land area of No-Man ’s-land. Next in line was bare ground, with a
pixel count of 2171 and a percentage of 27.0 %. The least extensive land cover was natural
vegetation. It has a pixel count of 379, covering only 4.7% of the total land area of No-Man s-
land. In 2016, the built-up area remained the most extensive land cover in No-Man’s-land,
with its percentage rising to 73.5% and its pixel count increasing to 5897. Agriculture was the
second most extensive land cover, with a percentage of 26.5, and a pixel count of 2125. The
percentage of bare ground and natural vegetation cover plummeted to zero. The images in
Figures 4.4 and 4.5 clearly show the difference in land use/cover between 2000 and 2016.
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Kano Metropolis in 2000 (Blue) and 2016 (Red)

As revealed in the above figures, the factors responsible for the LULC changes include (but
not limited to) the following; increase in the population and political status, demand for stores
and warehouses (for businesses as a result of its proximity to the major markets), income
enhancement etc. However, the major factor for land use change in No-man’s-land boils down
to population increase in the study area. Increase in population, facilitated by natural factors
as well as migration from other Local government areas and neighboring states, has led to the
demand for more houses to shelter the ever-increasing population which has somehow begun
to spill to a neighboring community referred to as Jaba. Records from the local Government
authority proved that immigration into No-man’s-land was intensified by the creation of
Kano State in 1976, and this contributed immensely in increasing the demand for residential
and commercial land use. The 1976 local government reforms as well as the improvement in
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the economy such as during the oil boom of the 1970’s added impetus to Land use changes.
Some non-indigent workers and business men who enjoy a higher income opted to develop
properties in the area since it is a highbrow area and a safe haven for non- indigenes of Kano
State.

Problems concerning the optimal use of Land resources and improved land management are
important all over the world. In any environment, as long as the patterns of land use changes,
there may be some problems in response to such changes. The rate at which land use is
changing and emergence of new buildings has triggered numerous concerns to the planning
authority, considering the fact that a good number of these changes are made without
permission. The indiscriminate erection of buildings in the study area leads to distortion of
land uses. This has led to the development of slums and squatter settlements in the study area,
and the consequences of these cannot be overlooked. The consequences include loss of
aesthetic beauty of the study area, deterioration of the urban environment through spread of
diseases, indiscriminate dumping of refuse consequently leading to pollution, and loss of
revenue as in the case of changing agricultural or residential property to commercial.

The indiscriminate erection of buildings in the study area is usually done without a plan that
includes the construction of a drainage to connect to other drainages, some of the buildings
are even constructed very close to the drainages and in the process of construction, sand and
other building materials find their way into the drainages, blocking them in the process. And
when it rains, rain water is not properly channeled out, causing flooding. Due to the flooding,
top soil is washed away, agricultural yield in the study area becomes very little. Water
sometimes washes the crops away as they do not have a deep root. Agriculture in No-man’s-
land area is mainly the cultivation of vegetables which of course is not deeply rooted. Flooding
also washes away the top soil nutrient in the farmlands in the study area.

The layout plan for No-man’s-land was designed purely for residential purpose, however
according to the questionnaire, a significant number of residents stated that No-man’s-land
has lost its serenity. It used to be quiet all the time, but now it is overcrowded. About two
respondents who were civil servants stated literally that they could not rest in the afternoon
after work, while another complained of the inability to observe routine siesta leading to
constant headaches. These are probably people who work night shifts. Jacob et al (2010) noted
that natural sound condition maintained in a serene atmosphere has a calming effect on
residents while anthropogenic sounds increased hostility ratings.

Other issues include; loss of agricultural land, loss of open fields, loss of serenity in the area,
disease infestation of crops, pollution, and traffic flow.

CONCLUSION

In conclusion, the findings clearly revealed that land use and Land cover changes were
significant during the study period (2000 to 2016). There was a significant expansion of
buildings (residential and commercial) areas by 54.90%, a 99.99% decrease in area of bare land,
a 99.99% decrease in total area of land covered by natural vegetation, and a significant
decrease in Agriculture. Some thirty years ago, the highest form of land use was residential,
however there were very significant amount of agricultural, natural vegetation and bare land.
However, 10 years later, Noman ‘s-land witnessed a sharp decline in agricultural land and
bare ground, most of which were converted into buildings. The steady decline became a trend
and still remains a trend in Noman “s-land and has extended to a new area called Jaba. Most
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of the agricultural and bare land has been converted to build areas for residential and
commercial purposes. Going by this trend, it would be safe to say that in the next few years,
there would be no agricultural land left in the no-man 's-land area of Fagge Local Government.

With the current need for land and the shortages that have become obvious, there is a need
for land-use planning. Indeed, the need to control land use in the study area cannot be
overemphasized. So far, no concrete measures have been adopted to control land-use changes
in the study area or to implement proper land-use planning, as unapproved, haphazard
developments are still the order of the day in some parts of the study area.
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