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Abstract 

The study assessed the loss of vegetation and wetland resources in Kuje Area Council 

(KAC), Federal Capital Territory (FCT), due to increasing population which put much 

pressure on the resources for agricultural and other developmental purposes. It is aimed 

at detailed mapping of the vegetal cover and wetland characteristics of KAC. This was 

pursued by evaluating the spatio-temporal changes in the area extent of vegetal cover 

and wetlands of KAC, map out the vegetation and wetlands, and classify the vegetation 

and wetlands in the study area from 1987 to 2011. Satellite images and other ancillary 

datasets of different epochs and sources within the study period were obtained. The study 

used geo-informatics technique to analyse and map the vegetation and wetland resources 

in KAC, FCT, Abuja, to determine the situation of wetland and vegetation before and after 

Abuja became the Federal Capital Territory. The analysis within the last epoch showed 

pronounced reduction in wetland and vegetation of the area. Built up Areas and Farming 

activities increased within the study period.  The Digital Terrain Model (DTM) and the 3D 

surface analysis of the study area showed that the woodlands are restricted to the 

inaccessible mountainous (hilly) areas that are above 550m elevation. It was also 

discovered from the Normalise Difference Vegetation Index (NDVI) analysis that there is 

no dense vegetation in the study area in the last epoch. Both vegetation and wetland 

resources reduced due to anthropogenic activities.    
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Introduction 

Environmental issues affect the life of 

every living creature on the planet. A 

single disruption in the earth’s delicate 

balance can mean certain destruction of 

the very place that cradles the lives of 

many species. Forests give life, not only 

to other species, but they help to prolong 

the human race. Sustainable forest 

management has global implications not 

just on life but on the quality of it. On a 

global scale, forest plays a crucial role in 

climate regulation and constitutes one of 

the major carbon sinks on earth.  
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Mother earth has given much 

responsibility to trees (Ablett et al., 

2005). Despite its ecological, social and 

economic importance, forests are being 

destroyed at an alarming rate. Human 

intervention in forested areas is generally 

accepted as the main trigger behind forest 

conversion (UNEP, 2011). 

Wetlands on the other hand are lands 

where saturation with water is the 

dominant factor determining the nature of 

soil development and the types of plant 

and animal communities living in the soil 

and on its surface (USEPA, 2012). 

Wetlands’ rich biodiversity and 

productivity worldwide is now widely 

acknowledged and so is their bio-

physical function, for instance in storing 

and cleansing water. Abdullah et al. 

(2008) highlighted the benefits of 

wetland in terms of functions (ground 

water recharge, flood control), use of 

wetland or its products (site for wood 

collection or research site) or special 

qualities of the wetland (aesthetic 

component of the landscape or cultural 

significance). The staple diet of 3 billion 

people, half of the world’s population, is 

rice, which grows in wetlands in many 

parts of the world (Brander and Schuyt, 

2004). 

Nigeria is richly endowed with both 

coastal and inland wetlands, which 

altogether cover about 3% of the 

country's land (Uluocha and Okeke, 

2004). These resources are currently 

being threatened by certain 

anthropogenic and bio-geophysical 

factors (Orimoogunje et al., 2009). The 

alarming rate at which the country's 

wetlands are vanishing obviously 

portends some dire consequences. In 

particular, wetlands destruction is 

affecting water supply and water 

resources management in various parts of 

the country. There is no gainsaying, 

therefore, that the degradation of wetland 

ecosystems in Nigeria increases the task 

of water resources management (Tijani et 

al., 2011). 

In recent times, viewing the earth 

from space has become crucial to the 

understanding of the influence of man’s 

activities on his natural resource base 

over time (Ujoh et al., 2010). Remote 

Sensing (RS) and Geographic 

Information System (GIS) are now 

providing new tools for advanced 

ecosystem management.  The collection 

of remotely sensed data facilitates the 

synoptic analyses of earth-system 

function, patterning and change at local, 

regional and global scales over time 

(Fadhil, 2006). 

Rapid developments in computer 

technology and the Geographical 

Information Systems (GIS) help to 

process Remote Sensing (RS) 

observations from satellites in a spatial 

format of maps - both individually and 

along with tabular data (Jeyaseelan, 

2002). The integration of information 

derived from Remote Sensing techniques 

with other datasets - both in spatial and 

non-spatial formats provide tremendous 

potential for identification, monitoring 

and assessment of both vegetation and 

wetlands.  

Statement of Research Problem 
Pressures on forests resources 

especially in the tropics, to provide 

economic resources has led to unabated 

deforestation which has been recognized 

as one of the major drivers of 

biodiversity loss as well as a threat to the 

existence of the global ecological system 

(Balogun and Salami, 2006). 

As population grows, demands for 

agricultural land puts more pressure on 

Forest (World Wildlife Fund and 
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European Union, 1997). Forests are 

dominant source of household energy for 

cooking, construction materials, animal 

fodder and traditional medicines (Lan and 

Ziegler, 2002). Land clearing for 

cultivation, development and other 

purposes has also exposed the area to 

both flooding and erosion. There is 

therefore the need to properly manage the 

limited vegetation resources to ensure 

sustainable development.  

The wetlands and vegetation in the 

study area is under threat due to the 

increasing population pressure brought 

about by the influx of people from their 

state of origin to the federal capital 

territory and the demolition of illegal 

structures along the airport road and 

some parts of the Federal Capital 

Territory. These lead to increasing and 

urgent demand for land in the area. The 

use of wetland for urban development is 

also rapid in Kuje Area Council. Both the 

Federal Capital Development Authority 

and the Kuje Area Council are not 

helping matters as they continue to 

allocate some of these wetlands for 

developmental purposes. However, this 

wetland uses for agricultural purposes 

and other uses are with consequences on 

food security, human health, nutritional 

well-being and agro-ecosystem condition 

(Tejuoso, 2006).  

Aim and Objectives 
The aim of this study is to carry out 

detailed mapping of the vegetal cover and 

wetland characteristics in Kuje Area 

Council using remote sensing and 

Geographic Information System (GIS). 

The aim of the study will be pursued 

through the following objectives: 

i. Evaluate the spatio-temporal changes 

in the area extent of vegetal cover and 

wetlands of Kuje Area council. 

ii. Map out the available vegetation and 

wetlands of Kuje Area Council 

iii. Classify the type of vegetation and 

wetlands available in the study area 

Scope of the Project 
The project covers the entire Kuje 

Area Council. It involves the use of 

satellite images to analyse and map the 

vegetation and wetlands of Kuje Area 

Council from 1987-2011in order to have 

a wider coverage. This will enable the 

study to analyse the situation of wetland 

and vegetation before and after the 

Federal Capital Territory (FCT) was 

relocated to Abuja. Though, other 

environmental attributes may be 

conspicuous, attention shall be given to 

only vegetation and wetland aspects in 

the study area. 

Justification 
The need for vegetal cover and 

wetland change information has become 

a focus in current strategies for managing 

natural resources and monitoring 

environmental change. The knowledge of 

where are the changes, the causes of the 

changes and the change processes are 

essential for the formulation of 

appropriate environmental management 

strategies. The understanding of the 

change processes and their causes will 

help Kuje Area Council policy makers in 

particular and FCT administration in 

general to decide where action should be 

taken and what kind of intervention 

needed. The research also 

produces a comprehensive vegetation and 

wetland resources database for Kuje Area 

Council, which shall be used in 

Agricultural Development Programme in 

the area. 

Study Area 
Kuje Area Council was created in 

November, 1987 and occupies a land 

mass of about 1, 650 square kilometre 
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(22.5% of the total land mass of FCT). 

Kuje Area Council is bordered by the 

Abuja Municipal Area Council to the 

North and East, Kwali Area council to 

the West and Abaji area Council to the 

South. It lies between Latitudes 8°
 
25ʹN 

and 8° 55ʹN and Longitudes 6° 57ʹE and 

7° 30ʹE. Kuje town which is the local 

government headquarters of Kuje Area 

Council can be reached within twenty 

(20) minutes drive from the Nnamdi 

Azikwe International Airport by road. 

The Area Council has the highest 

landmass in the Federal Capital Territory 

(Kuje Area Council, 2010). The 

administrative map of the study area is 

shown in figure 1 below. 

 
Fig. 1: Administrative Map of FCT Showing Kuje Area Council  
Source: Adapted from the Office of the Surveyor General of the Federation 

 

It experiences two weather conditions 

annually (Kuje Area Council, 2010). 

These are warm, humid rainy season and 

a dry season, which experiences a brief 

interlude of harmattan occasioned by the 

North East Trade Wind. According to 

Balogun (2001), the maximum 

temperature during the dry season ranges 
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between 30.4 and 35.1
o
C while the 

temperature ranges between 25.8 and 

30.2
o
C in the raining season. The diurnal 

temperatures can be as high as 17
o
C 

during the dry season and rarely exceed 

7
o
C at the peak (July, August) of the 

rainy season (Adekayi, 2000a). The mean 

annual rainfall total ranges from 1145mm 

to 1631.7mm (Ishaya and Mashi, 2008). 

The prevailing wind in Kuje Area 

Council is southerly in origin and 

moisture laden and therefore brings a lot 

of rain (Adekayi, 2000a). Landform in 

Kuje Area Council consists of two major 

types; the hills and the plains (Hassan, 

2008). The altitude varies from 130m to 

900m above sea level (Ishaya and 

Ifatimehin, 2009). The dominant drainage 

systems are rivers Robo and Afara-

bokwoi. The dominant vegetation in the 

study area are savannah woodland, the 

park or grassy savannah and the shrub 

savannah (Adekayi, 2000b). The 

population of the Area Council is put at 

97,367 by the 2006 population census. 

The suitability of the soil for agriculture 

influenced the major economic activity in 

the study area which is farming (Dawan, 

2000). 

 

Materials and Methods 

Materials  
Table 1: Hardware/Software and their uses  
Hardware Use 

a. Scanner  Scanning/digitizing analogue maps 

Laptop/Personal Computer Data input, storage, processing, analysis, printing and 

presentation 

Global Positioning System (GPS) To take XYZ readings (longitude, latitude and elevations) of 

features on the earth’s surface 

Digital camera To take pictures of samples of vegetation and wetlands  

Printer Printing of results 

b. Software/version Use 

ILWIS3.3 Importing image data from other formats, radiometric 

correction, geometric correction, classification, embellishment 

and export 

Arcgis 10.1 Sub-setting of Imageries and map embellishment  

Surfer 8 Generation of 3D, DEM and slope. 

Microsoft  office 2007 Field data storage, plotting charts, Word processing and 

Presentation of results 
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Table 2: Data types and Sources 

Data Types Date Source  Scale 

GPS Locations Primary 2013 Researcher 34 points 

Admin. & Topographic 

map  

Secondary 1991  Office of the Surveyor General of the 

Federation  

1:50000  

Landuse/landcover map Secondary 1995 Forestry Management, Evaluation and 

Co-Ordinating Unit (FORMECU) 

1:1000000 

Satellite imagery 

(Landsat) TM/ETM 

Secondary 1987/

1999 

Global Land Cover facility (GLCF) 

www.landcover.org 

30m  

Satellite imagery (SPOT) 

XS  

Secondary 2005 Nat. Space Research & Dev. Agency 5m 

Satellite imagery 

(Nigeriasat-X) 

Secondary 2011 Nat. Space Research & Dev. Agency 22m 

SRTM Secondary 2000 Shuttle Radar Topography Mission. 

(SRTM) www.landcover.org 

90m  

 

Methodology 
The different data of different epochs 

obtained from various sources were 

subset/submap into the administrative 

boundary of Kuje Area Council using 

ArcGIS 10.1. This is to ensure uniformity 

in the data size and coverage and to avoid 

working beyond the scope/boundary of 

the project.  

Image Processing 
Raster operations such as filtering 

and stretching of individual bands of the 

images were carried out to enhance the 

radiometric resolutions and visual 

interpretation of the satellites imageries. 

The two landsat images of 1987 and 1999 

were resampled into 22 metres to ensure 

the uniformity of the resolution with 

Nigeriasat-X. Colour composite 

operation was carried out in which band 

4, 3, 2 of the landsat images and bands 1, 

2, 3 of Nigeriasat-X image were 

respectively illuminated by Red, Green 

and Blue lights. This resulted into a false 

colour composite image which shows 

wetlands in different varieties of   blue 

colour and vegetation in their reddish 

variations.  

Image Classification 
The seven (7) classification 

characteristics adopted are: Bare Surface, 

Built-Up-Area, Farmland, Grass and 

Shrub land, Rock Outcrops, Wetlands 

and Woodland. The supervised 

classification was performed using the 

training sites selected from the images 

based on the observation (land use/land 

cover) of features shown on the image. 

This is often called object oriented 

classification. This is done by selecting 

objects or features of same or near same 

reflectance values (spectral signatures) 

into groups or classes. After selecting the 

training sites for each of the classification 

characteristics, the classification 

algorithm was applied using the 

maximum likelihood classifier of ilwis 

software.  

Change Detection Analysis 
After the classification, change 

detection analysis was performed on the 

classified datasets. In this case the area 

coverage of each of the classification 
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characteristics for different epochs were 

compared with one another in square 

kilometres (km
2
) and in percentage (%). 

The result gave information on the 

increment or reduction in the area 

coverage of the vegetation and wetland of 

the study area. This type of analysis is 

often called area analysis.   

Database Creation  
The GPS point locations of the 

wetlands and vegetations obtained from 

the field was computed using Microsoft 

office excel and saved as text (tab 

delimited) for easy recognition by 

ArcGIS software. The database has the 

following fields: name, longitude, 

latitude, feature status and description.  

ArcGIS was then used to plot the point 

data as feature event which was later 

converted to esri shapefiles 

Information Extraction from the Image 
The spot 5 image of the project area 

was digitized to produce the wetland and 

vegetation map of the area in 1995 by 

Forestry Management, Evaluation and 

Co-ordinating Unit (FORMECU). The 

shapefile was obtained and adapted to 

produce the landuse/landcover map of the 

area 

Spot Height Information 
The Shuttle Radar Topography 

Mission (SRTM) data obtained was used 

to generate the Contour, Digital Terrain 

Models (DTM) and 3D surface model of 

the study area. 

Normalized Difference Vegetation Index 

(NDVI) 
NDVI of the study area was 

generated from Nigeriasat-X image of 

2011 to know the strength, vigour, 

density and spatial distribution of the 

vegetation. 

 

Results and Discussion 

Classification Result 
The classification of the images 

produced a Land use /land cover map. It 

has also shown the predominant types of 

human-induced activities (anthropogenic) 

that are affecting both the vegetation and 

wetland resources in the area. The 

classified datasets obtained from the 

images of different epochs are shown in 

figures 2, 3 and 4. 
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Fig. 2: Classified Landsat TM Image of the Study Area (December 1987) 
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Fig. 3: Classified Landsat ETM Image of the Study Area (December 1999) 
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Fig. 4: Classified NigeriaSat-X Image of the Study Area (December 2011) 

 

Accuracy Assessment or 

Confusion/error Matrix                                                
The accuracy assessment of the 

classification was performed by creating 

a confusion matrix. Confusion matrix 

identifies the nature of classification 

errors as well as their quantities. Where 

the error matrix is unacceptable, the 

classification is repeated. The accuracy 

assessment of the classified datasets for 

the different epochs is shown in tables 3, 

4 and 5. 
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Table 3: Accuracy Assessment (Confusion/error Matrix) of 1987 Dataset 

 
The error matrix as shown in table 3 above is 98.56% overall accuracy for the 1987 

dataset. 

 

The diagonal elements in the matrix 

represent the number of correctly 

classified pixels of each class. The off-

diagonal elements represent misclassified 

pixels or the classification errors (the 

number of ground truth pixels that ended 

up in another class during classification). 

Non-diagonal row elements represent 

ground truth pixels of a certain class 

which were excluded from that class 

during classification. Such errors are also 

known as errors of omission or exclusion. 

Non-diagonal column elements represent 

ground truth pixels of other classes that 

were included in a certain classification 

class. Such errors are also known as 

errors of commission or inclusion. 

 

Table 4: Accuracy Assessment (Confusion Matrix) of 1999 Dataset 

 
 

The error matrix as shown in table 4 above is 99.88% overall accuracy for the 1999 

dataset. 
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Table 5: Accuracy Assessment (Confusion Matrix) of 2011 Dataset 

 
The error matrix as shown in table 5 above is 99.20% overall accuracy for the 2011 dataset 

 

Analysis of Result 
The difference between 1987 and 

1999 datasets is not conspicuous with 

visual interpretation. However there is a 

significant change between 1999 and 

2011datasets as farmland is seen 

engulfing almost half of the entire study 

area. The woodland area is also degraded 

while the built up area shows some 

appreciable increase. The results from the 

histograms of the classified dataset were 

copied to Microsoft office excels for 

further analysis. The statistical analyses 

result as shown in table 6 and figure 5 

throw more light on the 

landuse/landcover dynamics. 

 

Table 6: Statistical Analysis of area coverage of the classes in square kilometre and 

percentage 

Classification  

Characteristics 

 Area (1987)  Area (1999)  Area (2011) 

(km
2
) %tage (km

2
) %tage (km

2
) %tage 

Bare Surface 1.19 0.07 4.61 0.28 19.19 1.17 

Built-Up-Area 5.92 0.36 8.95 0.54 16.02 0.97 

Farmland 253.72 15.38 494.85 30.03 738.19 44.89 

Grass and Shrubland 777.67 47.16 652.73 39.62 548.50 33.36 

Rock outcrops 90.20 5.47 111.16 6.75 125.44 7.63 

Wetlands/Water body 55.15 3.34 38.93 2.36 8.98 0.55 

Woodland 465.36 28.22 336.41 20.42 188.03 11.43 
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Fig. 5: Percentage landuse/cover profile of the classes in different epochs. 

 

There have been series of conversion 

from one cover type to another in either 

an increasing or a decreasing trend. A 

careful study of the result (table 6 and 

figure 5) showed that grass and 

shrublands have the predominant 

percentage coverage of 47.16% in 1987 

and 39.62% in 1999 while the farmland 

had the highest coverage of 44.89% in 

2011. This conversion ensued as a result 

of the anthropogenic activities brought 

about by increased population in the 

study area. 

The bare surface in the study area 

increased from 1.19 km
2
 in 1987 through 

4.61 km
2
 in 1999 to 19.19 km

2
 in 2011 

(table 6 and figure 5). The area occupied 

by baresurface therefore increased by 18 

km
2
 (1.10%) during the study period or 

approximately about 0.75 km
2
 (0.05%) 

per annum. This is due to the unnecessary 

removal of forested areas by the 

increasing population thereby exposing 

the land surfaces to agents of denudation. 

Built up Area increased from 5.92 

km
2 

in 1987 through 8.95 km
2 

in 1999 to 

16.02 km
2 

 
 
in 2011 ((table 6 and figure 

5). The area occupied by Built up Area 

therefore increased by 10.1km
2
 (0.61%) 

during the study period or approximately 

about 0.42 km
2
 (0.03%) per annum as a 

result of developmental activities. 

Farmland coverage totaled 253.72 

km
2 

in 1987,494.85 km
2
 in 1999 and 

738.19 km
2
 in 2011 (table 6 and figure 

5). The area occupied by farmland 

therefore increased by 484.47 km
2 

(29.51%) during the study period or 

approximately about 20.19 km
2 

(1.23%) 

per annum. This resulted from the 

conversion of both forest and wetland to 

farmland by the inhabitants/settlers of the 

area council. 

Grass and shrublands in the study 

area decreased from 777.67 km
2 

in 1987 

through 652.73 km
2 

in 1999 to 548.50 

km
2 

in 2011(table 6 and figure 5). The 

area occupied by grass and shrublands 

therefore declined by 229.17 km
2
 

(13.8%) during the study period or 

approximately about 9.55 km
2 

(0.58%) 

per annum. Some of the grasslands might 

have been converted to other land use 

type, for example, farmland.  
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Rock outcrops totalled 90.2 km
2 

in 

1987, 111.16 km
2
 in 1999 and 125.44 

km
2 

in 2011 (table 6 and figure 5). The 

area occupied by rock outcrops therefore 

increased by 35.24 km
2
 (2.16%) during 

the study period or approximately about 

1.47 km
2 

(0.09%) per annum. This is 

purely due to erosion which exposes the 

rock outcrops. 

The available wetlands in the study 

area are inland wetlands and include 

floodplains along rivers and streams, 

isolated depressions surrounded by dry 

land (ponds) and where precipitation 

saturates the soil for a season or longer 

(bogs). The wetland during the study 

period decreased from 55.15 km
2 

in 1987 

through 38.93 km
2 

in 1999 to 8.98km
2
in 

2011(table 6 and figure 5). The area 

occupied by wetlands therefore declined 

by 46.47 km
2 

(2.79%) during the study 

period or approximately about 1.94 km
2 

(0.12%) per annum. 

The woodland in the study area 

reduced from 465.36 km
2 

in 1987 through 

336.41 km
2 

in 1999 to 188.03 km
2 

in 

2011 (table 6 and figure 5). The area 

occupied by woodland therefore declined 

by 277.33 km
2 

(16.79%) during the study 

period or approximately about 11.56 km
2 

(0.70%) per annum. 

 

Change Trend  
Table 7: Change trend in the study area 

Classification Characteristics 

1999-1987 Change 2011-1999 Change 

(km
2
) %tage (km

2
) %tage 

BareSurface 3.42 0.21 14.58 0.89 

Built-Up-Area 3.02 0.18 7.07 0.43 

Farmland 241.12 14.65 243.34 14.86 

Grass and Shrubland -124.93 -7.54 -104.23 -6.26 

Rock outcrops 20.97 1.28 14.28 0.88 

Wetlands/Waterbody -16.22 -0.98 -29.96 -1.81 

Woodland -128.95 -7.8 -148.38 -8.99 

 

 
Fig. 6: Percentage Trend in Landuse/Land cover of the Study Area (1987, 1999, 2011).   
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Table 7 and figure 6 above clearly 

show that baresurface, built up area, 

farmland and rock outcrops increased 

throughout the study period. The 

baresurface, built up area and farmland 

increased from 0.21%, 0.18% and 

14.65% in the first epoch to 0.89% 0.43% 

and 14.86% respectively in the second 

epoch. The grass/shrublands, 

wetland/waterbody and woodland 

declinedfrom 7.54%, 0.98% and 7.8% in 

the first epoch to 6.26%, 1.81% and 

8.89% respectively in the second epoch. 

The rate of declined of grass/shrubland in 

the second epoch was not as high as the 

first epoch.However, the rate of change 

(positive or negative) was higher between 

1999 and 2011 in baresurfaces, built up 

area, farmland, wetland/waterbody and 

woodland while the rate was higher 

between 1987 and 1999 for 

grass/shrubland and rock outcrops.  

 

Information Extraction from Satellite Imagery 
Information were extracted from Spot 5 image of the study area. The result is shown in 

figure 7 below. 

 
Fig. 7: Landuse/Land cover map of the study area digitized from spot 5 multi-spectral 

image 
Source: Adapted from Forestry Management, Evaluation and Co-Ordinating Unit (FORMECU), 1995 

 

The whole study area was mapped as 

wood/shrub/grassland, intensive and 

extensive agriculture by the 1995 team. 

However, some of the areas classified as 

intensive and extensive rain fed 

agriculture still contain shrubs and 

grasslands when compared with the 

current analysis.  

Ethiopian Journal of Environmental Studies and Management Vol. 11 no.3 2018 



291 

 

Digital Terrain Model (DTM) of the Study Area 

Legend

Kuje Image

RGB

Red:    Band_1

Green: Band_2

Blue:   Band_3  
Fig. 8: DTM of the Study Area generated from SRTM 

 

The DTM of the study area as shown 

in figure 8 above was generated from 

SRTM data. NigeriaSat-X image of the 

study area was draped on the DTM to 

show the surface topography. The reddish 

areas showing woodland vegetation are 

seen on the hilly areas while the lowland 

areas showing bare surface, built up, farm 

and wetlands appeared in ranges of cyan 

to dark blue. This implies that areas that 

are accessible are vulnerable to both 

deforestation and wetland destruction. 

3D Surface Analysis of the Study Area 
The result from the 3D surface 

analysis showed that the highest 

elevation in the study area ranges from 

550m to 840m above sea level. These 

areas are purely inaccessible and are 

shown as woodland in the classified 

dataset. The peak is 840m above sea level 

and the least is 165m above sea level. 

The low elevation areas classified as 

farmlands in the datasets are accessible 

and ranges from 165m to 300m above sea 

level and are shown in green colour. This 

implies that woodland and any other 

resources above 550m above sea level in 

the study area are not vulnerable to 

destruction by anthropogenic activities 

while those resources below that 

elevation level can be tampered with at 

any point in time.  
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Normalised Difference Vegetation Index (NDVI) Generation 

 
Fig. 9: NDVI generated from NigeriaSat-X, 2011 

Source: Laboratory Analysis, 2013. 

 

As shown in figure 9, the NDVI 

values of the study area ranges from -

0.05 to 0.35. Negative values indicates 

clouds and water, positive values near 

zero indicates bare soil and higher 

positive values of NDVI ranging from 

(0.1 - 0.35) indicates sparse vegetation. 

The maximum NDVI value of 0.35 

implies that there is no dense vegetal 

(NDVI values of 0.6 and above) cover in 

the study area as at December 2011. 

 

Conclusion 

The research demonstrated the 

effectiveness of recent technological 

innovations in GIS and Remote Sensing 

in mapping wetland and vegetation 

characteristics in the study area. 

The research showed an increasing 

trend in the bare surface coverage of the 

study area. Worthy of note also is the 

reducing trend in the coverage of 

grassland/shrublands, woodland and 

wetland in the area due to deforestation 

and wetland destruction. The rate at 

which these resources are being depleted 

is alarming and thus pose a great threat to 

the existence of vegetation and wetland 

of the area in the future. Some of these 

impacts could lead to erosion, drought, 

crop failures and displacement of major 

vegetation and wetland regimes and 

finally health security.Further research 

needs to be carried out to analyse the 

potential effects or impacts of the 

declining resources in the study area.  

  

Recommendations 

1. Environmental laws for nature 

conservation and regulatory programs 

of the Ministry of Federal Capital 

Territory Administration and Kuje 
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Area Council should be implemented 

to ensure rational utilization of 

vegetation and wetland resources. 

The inhabitants should adhere strictly 

to the principle of sustainable 

development. 

2. Awareness campaigns should be 

carried out by the local government 

authority to ensure that 

citizens/inhabitants are partners in 

both forest and wetland conservation. 

For example any tree cut or fell must 

be replaced by planting another. 

3. Residents in Kuje Area Council 

should Plan to avoid wetlands when 

developing or improving a site. 

Technical assistance should be sought 

from the Local government authority 

before a wetland is altered. 

4. Native grasses or forested buffer 

strips should be planted along 

wetlands on properties to protect 

water quality. Instead of draining or 

filling wetlands, find more 

compatible uses; for example fish 

pond. 

5. Some of the forest and wetlands 

should be protected and converted to 

nature reserve or tourist destinations. 

Money generated from the tourism 

potentials of such reserve should be 

used for community based service 

projects to encourage the dwellers to 

be partners in conservation. 
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