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ABSTRACT

Urban expansion in Uyo Urban Area was analyzed using aerial photographs taken from 1969 — 2001
which use was complemented with the Quick bird satellite imagery for 2004. The objectives of this study
were to evaluate the urban expansion that had taken place in Uyo Urban Area over the periods of the
study and to assess its influence on agricultural lands. The geographical information system (GIS)
technology and field studies were applied to carry out this research. The analysis showed that
Agricultural lands continually dropped in land area during the period while the built-up lands constantly
rose. The built-up lands increased by 40.34% between 1969 and 1978, 5.63% between 1978 and 1988,
and 111.45% between 1988 and 2001 and 0.16% between 2001 and 2004 at the expense of the
agricultural land which fell by 0.33% between 1969 and 1978, 2.24% between 1978 and 1988, 58.03%
between 1988 and 2001 and 4.26% between 2001 and 2004. Furthermore, between 1969/1978, the
average annual rates of urban growth in Uyo Urban area were 4.48%, 0.56% between 1978/1988, 8.57%
between 1988/2001 and 0.05% between 2001/2004 while the average annual rates of loss of
agricultural lands were 0.04%, 0.22%, 4.46% and 1.42%. The largest quantity, percentage and average
annual rates of gains or losses of land by the urban and the agricultural areas were made between 1988
and 2001. The loss of agricultural land brought in hunger and poverty in Uyo and boosted agricultural
business in the neighbouring states.
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Introduction becoming a major food importer. In a globalised

Urban expansion involves the twin process of  world economy, increases in food imports to
internal reorganization and outward expansion of  China will affect all nations and could increases
the urban area (Lean, W) and B. Goodall 1977). It  global food prices, creating political and social
is caused by both the economic and non-economic  instability, particularly in the Third World
factors. countries (Brown 1995 and Reid 1998). If, as

Urban expansion appears to have direct effect  predicted, global demand for food doubles by the
on the available agricultural land in and around the ~ year 2030, the prospects of increasing food
urban area which in turn affects food supply to the  production to meet future demands will require
city. Food security and increasing losses of  more land and water, or significant increases in
agricultural lands have become an issue of global  crop production. Food production in this century
concern (Bender, 1997, Brown 1995, Crosson, has increased because of advances in the use of
1997 and Gajraj, 1981). The continued increase in  fertilizers, irrigation and pesticides (Postel 1998
human population, a decrease in freshwater and Matson et al 1997). However, the rate of
supplies, loss of croplands, and the changing increase in food production has slowed in the last
global climate are all factors that may influence  three decades, and concerns have developed over
the ability of societies to sufficient food to feed the ~ the long term sustainability and environmental
world’s inhabitants. Global food security is further ~ consequences of the intensification of agricultural

threatened by socioeconomic changes in China.  systems, (Matson ef al., 1997).

Given its large and growing percentage of the Population growth and economic changes are
global population, and the recent economic shift  two important factors influencing land use changes
from agriculture to industry, China is fast (Bilsborrow and Okoth-Ogendo 1992, Helmer
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2000, Lugo 1996 and Turner et al (1996) and the
distribution and amount of available agricultural
lands. In many countries where there have been a
shift from an agrarian to an commercial/industrial
economy, abandoned agricultural lands are often
converted to urban uses.

The integration of remote sensing and
geographic information systems (GIS) has been
widely applied and recognized as a powerful and
effective tool in detecting urban land use and land
cover change (Ashbindu et al 2001). Satellite
remote sensing collects multispectral, multi-
resolution and multi-temporal data and turns them
into information valuable for understanding and
monitoring urban land processes and for building
urban land cover datasets. GIS technology
provides a flexible environment for entering,
analyzing and displaying digital data from various
sources necessary for urban feature identification,
change detection and database development. As a
result, it became a handy tool that was applied to
carry out this research.

Initially, Uyo was a small village with a
dispersed settlement pattern typical of the area.
Uyo later became a Local Government
Headquarters in Cross River State, Nigeria. With
the creation of Akwa Ibom State as a geo-political
entity on 23" September 1987, Uyo then assumed
the status of a State Capital and has remained the
state capital till date. This transformation brought
about increase in population and human activities,
land use dynamics and by extension urban
expansion. This urban expansion/ growth affected
various land uses in the city most especially the
agricultural lands. In view of the above, it became
necessary for this research on urban expansion and
loss of agricultural land in uyo urban area and its
implications for agricultural business.

Study Area

The study area (Uyo urban area), Akwa Ibom
State, Nigeria, is located between 112,000m S —
118,000mN) and 604,000m — 610,000m W in the
UTM Zone 32. The Limit of Uyo Urban area as at
1989 covered an estimated radius of about 3kms
and has a total area of about 60km”. Presently, on
the Longitude and Latitude basis, the area is
located between latitude 4059’ and 5004’N and
Longitude 7053’ and 8000’ E. Also, the area is
located on an elevation of about 60.96 meters
(2090ft), above sea level.
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Materials and Methods

The remote sensing and the geographic
information system (GIS) technology were applied
in carrying out the land use and land cover
analysis for Uyo Urban Area. The stepwise
methodology followed in this analysis was careful
examination of the satellite imagery, development
of an interpretation key, plotting of the Uyo Urban
area boundary, georeferencing of the digital data,
interpretation of the data, collection of ground
truth data, editing, finalizing of maps and
extraction of the statistical data for the different
land use and land cover types. This was as seen
applied in the works of Singh and Loshali 2005,
Gourmelon, et al., 2004, Laymon, 2003, Acevedo,
et al., 2003, Geomatics International Inc. 1996 and
Ashbindu et al., (2001).

The interpretation of the satellite imagery was
onscreen using Arc View 3.2a software in a
windows XP professional operating environment.
This was possible because the imagery was digital.
The correction of overshoots, under shoots was
done using Arc/Info software. Topology was
established among the lines and polygons and the
coding of the various land uses was done using
Arc View GIS 3.2a.  Appropriate colors were
given to the different land uses, layouts were
developed for them and the final maps were
produced. Quantitative data for the different land
use types for the different time periods were then
extracted.

Change detection analysis has been found to
be an efficient method for discovering and
monitoring the development trends or changes in a
region (Woodwell et, al; 1984 and Williams,
1984). Change detection analysis was thus carried
out in this study. This was calculated through
simple subtraction of the previous inventory data
from the current one and the rate of the changes
was determined by calculating their respective
percentage values.

A group discussion was organized between the
research student, field officers, and the zonal
Manager of AKADEP at the Uyo Zonal office by
the Zonal Manager during their August bi-monthly
forum during which relevant information on the
current situation of agricultural activities in Uyo
was collected.
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Fig. 1Map of study area
Source: Akwa Ibom State Ministry of Town Planning and Housing, 2008.

Results and Discussion
The results of the interpretation of aerial photographs and the satellite imagery were as given

below:
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Figure 10: Built-up and Non-buikt-up Areas of Uyo Urban:2001
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Table 1: Land Areas for Agricultural and Built-up Land for the periods.
Landuse classes 1969 1978 1988 2001 2004
(ha)
Agricultural 6024.17 6004.58 5869.86 2463.78 2568.76
Built-up 2626.29 3685.62 3892.96 8231.59 8218.47

Source: Digitized Data from Aerial Photographs and the Quickbird Satellite Imagery by Author.
From the map and table (1) above, the built-up- areas kept on increasing from 1969 to 2001

and had a little drop in 2004. On the other hand, there was continuous loss of agricultural

land from 1969 to 2001 and a small rise in agricultural land in 2004.
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Table 2. Summary of Agricultural and Built-up landuse change statistics from
1969 - 2004
The Quantity of land that was gained or lost and their respective percentage values for the

various land use types

Land use 1969-1978 % 1978-1988 % 1988-2001 % 2001-2004 %

Classes

Agriculture 19.59* 0.33* 134.72%* 2.24% 3463.08* 58.03*% 104.98 4.26
Built-Up 1059.33 40.34 207.34 5.63 4338.63 111.45 13.12* 0.16%*

Source: Digitized Data from Aerial Photographs and the Quickbird Satellite Imagery by Author.

From table (2) above, the built-up- areas kept on having gains in land between1969-1978, 1978-
1988, and 1988 to 2001 and had a little drop in land between2001-2004. The little drop in land
here was accounted for by the different techniques that were applied in the interpretation of

aerial photographs and the satellite imagery. The reverse was the case with agricultural land.

Table 3: Average annual rates of landuse change for the Agricultural and Built-up land for

the compared periods.

Land 1969/1978 1978/1988 1988/2001 2001/2004
use type (ha) (ha) (ha)
Agricultural 0.04 0.22 4.46 1.42
Built-up 4.48 0.56 8.57 0.05
land

Source: Digitized Data from Aerial Photographs and the Quickbird Satellite Imagery by Author.
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The average annual rates of changes in
agricultural land and the built-up land all differed
and the highest average annual rates of changes in
agricultural land and the built-up land occurred
between 1988 - 2001.

Results from Farmers and ADP Staff on Urban
Agricultural Activities

Information was obtained from 71 farmers in
Uyo Urban Area through questionnaires based
interviews to know about their agricultural
activities. The farmers were involved in crop
production, animal production and both crop
production and animal production. This
constituted 60%, 13% and 27% respectively of the
respondents. The various crops that were being
produced included cassava, telfera occidentalis,
okro, maize, cocoyam, melon, yam, plantain,
water leaf, pepper, pawpaw, groundnut, fruits,
coconuts, gnetum africanum, pineapple etc.
Cassava and telfera occidentailis were the most
popular crops produced. Goats, sheep, poultry,
pigs, dogs, rabbits, fisheries and various
combinations of the above animals were being
produced in the urban area. It was noticed that
poultry production was the most popular animal
production activity in the town.

The wastes from both the animal and crop
farmers were taken care of in the following ways:
animal farmers sold their wastes to crop farmers,
crop farmers sold their waste to animal farmers,
some farmers dispose of their waste while
majority made use of the wastes. This constituted
27%, 11%, 18% and 4% respectively of the
respondents. Most farmers were of the view that
farming helped them in household waste
management.  That was about 87% of the
respondents.

Home garden owners were also interviewed
and the research results revealed that a lot of home
gardening and market gardening activities were
going on in the face of the land hunger, poverty
and the state of famine in the town. Intensive
market gardening was going on around the prison,
Nigerian telecommunication (NITEL) premises
and other pieces of land around the town and
within the ravine area. This was mainly for
income to the urban families. The production was
all year round as there was regular supply of pipe
borne water on the sites particularly the Prison
area.

81

It was observed that home gardens were
available in the peri-urban, the government
residential areas (GRA) and the urban areas of
Uyo town. This was as confirmed by Akobundu et
al (1992) in their home gardens study in South
Eastern Nigeria. To be able to improve food
supply and nutrient in take by urban families, there
was need for incentives to home garden farmers in
Uyo and education and training for them.
Landauer and Brazil (1990) have recommended
that such incentives be carefully designed which
maximized self help and are adapted to local
conditions and the perceptions of the people who
actually design and manage tropical home garden
(THG).

Irrespective of all the agricultural activities
that were going on in Uyo, there was still food
shortage due to low output form the farms, high
prices of agricultural products and urban hunger
and poverty. As a result, more food was usually
supplied from other local government areas, rural
areas and neighbouring states.

The result from ADP staff and farmers doing
urban agriculture in Uyo revealed that the survival
of urban agriculture in Uyo will depend on three
things: that is specific legislation, which will
guarantee land tenure for urban agriculture; a
cohesive, organized network of vegetable
producers and other producers of agricultural
product in Uyo urban area; and high senstitization
to get land owning families in Uyo to get actively
involved in home gardening. This will go a long
way to improve food production, reduce prices of
agricultural products and reduce if not eliminate
urban hunger and poverty. Waste re-use urban
agriculture farming (WRUF) was being practiced
at Uyo as additional nutrient source to urban
agriculture. There was need for this practice to be
encouraged. This was as had been recommended
by Drechsel et al (1999) and Asomani and Haight
(1999). Also, peri urban and urban vegetable
production and other foodstuffs were playing a
multiple role in achieving the Millennium
Development goals of food security and reduction
of malnutrition, job opportunities, poverty
alleviation and support for women. Thus, this
needed strong support and encouragement from
the state Government and organized community
action in the state.
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Conclusions

In this study, an integrated approach of remote
sensing and GIS was developed for evaluation of
rapid urban expansion and loss of agricultural
land. Results revealed a notable increase in urban
land use / cover between 1969 and 2004. Built-up
areas has increased in all directions but for the
Northern part of the city which was limited by the
ravine.

Finally, although urban expansion cannot be
stopped, with proper management and planning it
can be directed in a desirable and sustainable way
by protecting fertile agricultural land and
ecological areas, creating green belt for the city.
Though a lot of agricultural land had been lost as a
result of urban expansion, a lot of agricultural
business was still going on in the city. This
contributed a lot to reduce hunger and food prices
in the town though much food was still being
imported from other local governments and
neighbouring states.
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