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ABSTRACT

Land is a great resource and indeed, the backbone of wealth in many communities both urban and
rural. Conflicts over ownership, land grabs, social disharmony, weak land market and negative
impacts on the environment among others are more associated with regions that have poor system
of land information and management. This research used geospatial techniques to map and create
a cadastral information system (CIS) for the study area. This research aimed at characterizing the
existing land users in the study area, analyzed the various land uses and examined the factors
responsible for development control violations in the study area. Zenith 45 GNSS RtK was used to
obtain coordinates of all the beacons in the estate while the dimension of parcels and size of
structures on each plot were digitized from high spatial resolution satellite imagery. Adjudication
form was administered to obtain information about the characteristics of parcels and parcel users.
These acquired data were processed using ArcGIS 10.5 to create a CIS for the area. The findings
revealed that 85.4% of the parcels are owned by males while 14% are owned by females and 0.6%
by the Government; about 61% and 35.1% of the land parcels are owned by civil servant and
business men/women respectively while 0.6 is government used. Some of the parcels (63.4) in the
layout are of medium density. Also, about 93% of the parcels were meant for residential purposes
but only 80% are used for residential purposes. Majority of the opinions of respondents’ points to
corrupt practices (4.44) as responsible for the violations in the study area. It is recommended that
CIS should be established uniformly throughout the state with effective office and field-based
surveillance to ensure a controlled development.
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1 INTRODUCTION

and is a great resource and indeed, the backbone of wealth in many communities, whether
L urban or rural. People depend on land for food, shelter, employment, resources, cultural and
religious needs. Land is the foundation of all human activities. The relationship between
people and land is fundamental to human existence. Issues of land have been identified to be a
major cause of civil and international wars and genocide. Conflicts over ownership, land grabs,
social disharmony, reduction in farm yields, diminished food security, weak land market and
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negative impacts on the environment among others are more associated with regions that have poor
system of land information and management [7]. Developments in Remote Sensing and GIS and
web-based GIS, internet communications, band width technology and speed of transmission have
made possible the creation of digital cadastres and cadastral mapping systems allowing the map
and the register to be integrated into one single system [3]. Cadastral Information System is a subset
of spatial information that is concerned with identifying and maintaining legal boundaries of
properties. The classical Cadastre or method of keeping records and land register using paper file
or cards has many inherent problems. It is not only inefficient but also cumbersome to operate,
these classical methods of land record exposes data to such risk as physical damage from rain,
excessive wear and tear, fire and other forms of hazards. These shortcomings can be efficiently
addressed with computerization. Africa like most continents, having a written law influenced by
colonial administrations, statutory land tenure is thus characterized by private freehold, private
leasehold, public freehold and public leasehold. Land records presently cover less than 1% of sub-
Saharan Africa, and 90% of land parcels are undocumented in developing countries. It can be
presumed that the Cadastral layer in any existing or future of the system in a country will in all
likelihood either not be present at all or it will exist in an extremely incomplete form [11]. Land
administration in Nigeria must of necessity involve a cadastral input; since land must be discussed
in terms of location, extent, size, shape and ownership rights. Cadastral survey information has
been positively improved by the advancement in computer and space technology as well as
techniques of information gathering, storage and dissemination for good land administration since
land plays a major role in human activities [8]. Development control is the process of implementing
building and land sub-division regulations and specifications. It is a mechanism to maintain
standards and process laid down by legislation, which regulates development of land and building.
It is a professional activity carried out by town planners in order to ensure compliance with the
approved master land thereby ensuring orderliness [11]. The Cross River State Housing
Corporation like most African communities is characterized by customary land tenure. It is the
basis of holding and using land, giving a high measure of security to people with groups, clans,
stools and tribes. However, irregularities in land conveyance procedures, lack of furnished basis
for equitable taxation, unavailability of needed information for resource management and
environmental planning. Correct and up-to-date information on the parcels of land in the study area
have created a lacuna through which dubious elements and corruption have explored (Cross River
State Ministry of Lands and Housing [5]. Hence, the need for digital mapping and creation of CIS
of State Housing Corporation Calabar, Cross River State, Nigeria.

2 THE STUDY AREA

State Housing Corporation Calabar municipality of Cross River State Nigeria is located
between Latitude 4°58N and 4°59'N and Longitudes 8°10E and 8°20E with elevation of 32m
(105ft). The study area is bounded to east by Murtala Mohammed Express way, to the north, south
and west by MCC Road, Atekong Drive and Ndidem Usang Iso Road. It has an average area of
about 80 Hectares. Calabar is characterized by a tropical monsoon climate with a lengthy wet
season. The vegetation of the study area is mainly riparian and fresh water swamp forests. The
topography of the study area is low lying coastal plain of the Calabar River and Great Qua River.
The dominant soil type in the study area is the clay-loamy soil, the study area has an approximate
population density of 190/km? (National Population Commission [9]. These part of the SHC is
made up of 315 households and 336 parcels, this is because some households occupy more than a
parcel like in commercial among others. The ethnic groups in the estate include the indigenous
Efik, Kwa, Nkum-Irede, Nkum-Iborr and other tribes including Yala, Igbo, Yoruba and Hausa
among others. Majority of the inhabitants are engaged in civil service with few others in farming
and trading. See Figurel for map of the study area.

173



Nigerian Journal of Engineering Science and Technology Research, Vol. 9, No. 1, 2023(172-180)

8°200"E 8°20'10"E 8°2020"E 8°20'30"E
1 1 1 1

MCC Road

4°59'20"N
1
4°59'20"N

4°59'10"N
1
T
4°59'10"N

4°59'0"N
T
4°59'0"N

4°58'50"N
1
T
4°58'50"N

—— Access Road
m— Express Way
Meters [Junit D Sector C22
210 420 o 5
: i [ Building unit

T T T T
8°200"E 8°20'10"E 8°2020"E 8°20'30"E

Figure 1. State Housing Corporation Calabar, Cross River State, Nigeria
3 METHODOLOGY

The data for this study were obtained through primary and secondary sources. Primary
sources of data included the use of Global Positioning System (GPS) Geomax Advanced GPS
Zenith 45 GNSS RtK) to obtain coordinates of all the beacons in the estate. The secondary sources
of data include administration of Adjudication Form (AF) to obtain list of parcel owners and
ownership information, Satellite Imagery from the google earth repository and Literature materials
were obtained from seminar papers, journals, thesis, text books and web reference materials.
Processing of the data involved digitizing, Polygonization and creation of Spatial Database. The
Satellite Imagery of the layout was downloaded and imported into ArcGIS 10.5 environment in
jpeg format where roads were digitized as line and parcels as polygons. After the updating process
of the geometric data, the gleaned information about each parcel was inputted into the created fields
in the attribute table of the spatial database leading to easy identification of parcels and the
production of digital map of the study area. The difference in land uses was achieved by using the
proposed and existing parcel use information and adjudication form respectively. Query was used
to retrieve information about the characteristics of parcel owners and changes in land use. The
acquired data on effects of development control violations in the study area were processed and
analyse using descriptive statistics of Statistical Package for Social Sciences (SPSS).
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4 RESULTS AND DISCUSSION
4.1 Classification of land owners according to gender

There are 336 parcels of land in the estate. Query operation was carried out to retrieve
information about the distribution of parcel owners according to gender from the geodatabase and
the result is presented in Table 1.

Table 1. Classification of Land Owners According to Gender

Gender Frequency %
Female 47 14.0
Male 287 854
Government Owned 2 0.6
Total 336 100

Table 1 revealed that 14% of the parcels were owned by women while 85% were owned
by men. Two Parcels were owned by the Government. Spatial Statistical tool in ArcGIS was used
to summarize the salient characteristics of spatial distribution of females and males’ ownership in
the study area. It was revealed from the analysis of pattern that males and females are located in
random pattern with the highest clusters of females found close to the government parcel at the
southern part of the layout. Most of the female owners are as a result of resale and inheritance.
From the reconnaissance, it was observed from the ministry that only five females were originally
allocated parcels in the estate and were the plots around the government owned parcel. The relative
high number of male owners may be connected to the fact that this part of Nigeria most households
are headed by men. This is largely based on societal values and norms. This finding agrees with [2]
which revealed that majority (90.3) of the user of parcels were males in Sunshine Estate, Akure
South Local Government Area, Ondo State. Figure 2 shows classification of parcel owners
according to gender.
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Figure 2. Classification of land owners according to gender
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4.2 Classification of land owners according to occupation

The distribution of parcel owners according to occupation was retrieved from the
geodatabase using query operation in ArcGIS 10.5 and the results are revealed in Table 2. Table 2
revealed that 61% of the parcel owners were civil servants, 35.1% were business men and women,
3.3% were farmers while 0.6% of the parcel belongs to the Government. More than a half of the
parcel owners in the study area were civil servants. The parcels originally belonging to the
government were sold out to individual occupants who were given the accommodation officially
from the office. This condition gave rise to about 100% civil servants ownership of the parcels in
the estate but with time, factors like: retirement, sales, inheritance, gift among others resulted in
the present condition. This finding agrees with [4] which revealed that most of the parcel owners
were civil servants in Kabama estate, Sabon Gari, Zaria and [1] which revealed that about 46.09%
of the parcel owners in Mammy settlement, Takum Local Government Area of Taraba, Nigeria were
civil servants. Figure 3 shows classification of parcel owners according to occupation.

Table 2. Classification of Parcel Owners According to Occupation

Occupation Frequency %
Business 118 35.1
Civil Service 205 61
Farming 11 33
Government Owned 2 0.6
Total 336 100
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Figure 3. Classification of Land Owners according to Occupation
4.3 Classification of land parcels according to density

Classification of parcels according to density was carried out using the query builder on
the geodatabase in ArcGIS 10.5. Information concerning the distribution of the parcel according to
density was retrieved and the results are presented in Table 3.
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Table 3. Classification of Parcel According to Density

Density Frequency %
High 17 5.1
Medium 213 63.4
Low 69 20.5
Special 37 11.0
Total 336 100

According to Table 3 there are 5.1% high density parcels, 63.4% medium density parcels,
20.5% low density parcels and 11% special residential parcels in the study area. The layout is
predominantly a medium density parcels for residential purpose as designed in the master plan.
This finding is in line with [10] which revealed that medium density residential parcel use accounts
for the majority (56.99%) of the built-up area of Auchi Urban centre Edo State. Figure 4 shows

classification of parcel owners according to density.
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Figure 4. Classification of land parcel according to density

4.4 Land uses in the study area

The proposed land use and the existing land use information of the estate retrieved from
the database in Arc GIS 10.5 shows the changes detected as presented in Table 4.

Table 4. Proposed and Existing Land Uses in the Study Area

Land Use 1973 (Proposed) % 2020 (Existing) % % Changed Trend
Commercial 24 7.14 31 9.2 2.06 +
Mixed 0 0.00 36 10.7 10.7 +
Public 1 0.30 1 0.30 0.00 Neutral
Residential 311 92.56 268 79.8 12.76 -

Total 336 100 336 100

Table 4 revealed that 92.56% of the parcels were proposed to be residential while 7.14%
and 0.30% were to be for commercial and public uses respectively. But on the contrary, the study
area currently has about 79.8% of the parcels being used for residential purposes, 9.2% for
commercial purpose while 10.7% for mixed land use respectively. There was no land with mixed
use in the proposed layout but the findings show that about 11% of the land is currently used for
that purpose, public land use remained unchanged throughout the study period. It implies also that
there is a gradual change of residential land use to commercial and other uses in the study area.
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This change of use is majorly attributed to population growth which is accompanied with increase
in demand for goods and services in the study area. Bribery and corruption and inadequate field-
based Supervision are some of the factors responsible for the violations according to the
respondents. This finding is in agreement with the findings of [3], which revealed that there were
51.5%, change of parcel use in millennium quarters Yelwa, Bauchi State. Figure 5 presents the
proposed and existing land uses in the study area while Figure 6 shows the parcels that violated
land use plan in the study area.
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Figure 5. Proposed and existing land uses in the study area
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Figure 6. Parcels of land where owners violate land use plan in the study area
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4.5 Effects of Development Control Violations in the Area

The effects of development control violation in the study area include Population and
Inflation, Poor Ventilation, water logging, building collapse, pollution, traffic and accident and right
of way depletion among others. The effects of uncontrolled development cannot be underestimated
because of the negative implications it is posing to residents and the environment. Table 5 shows
effects of development control violations. The effects in Table 5 were obtained through pre-survey
and were found to be peculiar in the study area. The table revealed that the cumulative mean
responses of all the factors is 3.91 which is higher than the decision mean of 3.00 with the standard
deviation value of 0.96. Most of the respondents were of the opinion that Population and Inflation
is the major effect of development control violation in the study area as this item attracted the
highest mean response of 4.60 which is closely followed by 4.20 and 3.90 for pollution/disease
outbreak and Erosion/ Water logging respectively. This finding is in line with [6] which revealed
that overdevelopment was one of the major effects of noncompliance and enforcement of
development control in Minna metropolis.

Table 5. Effects of Development Control Violations in the Study Area

Responses
Factors SA A UD D SD Mean Std. Decision Decision
Dev Rule

1 Population growth 164 123 0 0 o0 4.60  0.50 4.60>3.00 Agree
and Inflation

2 Erosion and 79 157 15 7 29 390 1.15 3.9>3.00 Agree
Environmental
Degradation

3 Poor Ventilation 13 193 52 29 0 3.70  0.72 3.70>3.00 Agree

4  Right of Way 93 96 52 26 20 380 1.20 3.80>3.00 Agree
Depletion and
Traffic

5 Poor Buildingand 29 186 39 7 26 3.60 1.01 3.6>3.00 Agree
Collapse

6  Environmental 61 115 53 58 0 3.60 1.03 3.6>3.00 Agree
Hazard

7  Pollution and 158 68 28 26 7 420 1.09 4.20>3.00 Agree
Disease
Cumulative 597 938 239 153 83 391 0.96

Decision mean: If mean is >3.00, Agree otherwise Disagree

5 CONCLUSIONS

This research has shown that geospatial techniques can be used for digital mapping, parcel
use study and analysis of the level of compliance to development control standards. From the
findings of this research, it can be concluded that most of the parcel owners are males and civil
servants respectively. Most of the parcels in the area are developed and are mainly medium
residential density parcels. Similarly, from the results of this study, conversion of residential
building to commercial and other uses constitutes the highest form of violation in the study area.
Based on the findings from analysis of development control, it can also be concluded that there is
low level of compliance to development control standards. Based on the foregoing, it is safe to
conclude that development control in state housing Corporation Calabar is not effective and this
can lead to over exploitation of natural resources, increase in crime rate, increase in accident rate
among others.
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