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Introduction Introduction 

Land use and land cover change has become Land use and land cover change has become 
a central component in current strategies for a central component in current strategies for 
managing natural resources and monitoring managing natural resources and monitoring 
environmental change. Since the late 1960environmental change. Since the late 1960’’s, s, 
the rapid development of the concept of the rapid development of the concept of 
vegetation mapping has led to increased vegetation mapping has led to increased 
studies of land use and land cover change studies of land use and land cover change 
worldwide. Providing an accurate assessment worldwide. Providing an accurate assessment 
of the extent and health of the worldof the extent and health of the world’’s forest, s forest, 
grassland, and agricultural resources has grassland, and agricultural resources has 
become an important priority. become an important priority. 



Introduction Cont.Introduction Cont.
Land use is the term that is used to describe Land use is the term that is used to describe 
human uses of the land, or immediate actions human uses of the land, or immediate actions 
modifying or converting land cover. It includes such modifying or converting land cover. It includes such 
broad categories as human settlements, protected broad categories as human settlements, protected 
areas and agriculture.areas and agriculture.

Land cover refers to the natural vegetative cover Land cover refers to the natural vegetative cover 
types that characterize a particular area. Examples types that characterize a particular area. Examples 
of broad land cover categories include forest, of broad land cover categories include forest, 
savannah, desert, which in turn can be subsavannah, desert, which in turn can be sub--divided divided 
into more refined categories representing specific into more refined categories representing specific 
plant communities. plant communities. 



Introduction Cont.Introduction Cont.

Remote sensing and Geographic Information Remote sensing and Geographic Information 
Systems  are providing new tools for advanced Systems  are providing new tools for advanced 
ecosystem management. (ecosystem management. (WilkieWilkie and Finn, and Finn, 
1996).  1996).  

By utilizing remote sensing technologies and By utilizing remote sensing technologies and 
implementing GIS mapping techniques, land use implementing GIS mapping techniques, land use 
and land cover change of designated areas can and land cover change of designated areas can 
be monitored and mapped for specific research be monitored and mapped for specific research 
and analysis. The dynamics of forest conversion and analysis. The dynamics of forest conversion 
to agricultural pastures as well as its spatial to agricultural pastures as well as its spatial 
distribution and patterns are the primary focus of distribution and patterns are the primary focus of 
this research. this research. 



Research QuestionsResearch Questions

To study of the land cover and land To study of the land cover and land 
use of Kumasi and its environs. use of Kumasi and its environs. 

To compare and contrast the changes To compare and contrast the changes 
in the land use/cover of the years in the land use/cover of the years 
under review.under review.

To possibly assign reasons for these To possibly assign reasons for these 
changes over the years.changes over the years.



MethodologyMethodology

Description of study area (Site Selection):Description of study area (Site Selection):

The Ashanti region is located in the middle The Ashanti region is located in the middle 
part of Ghana and its lies within the forest part of Ghana and its lies within the forest 
belt of the country. Kumasi is the capital belt of the country. Kumasi is the capital 
city of the ancient powerful Asante city of the ancient powerful Asante 
Kingdom. It is the culture hub of Ghana Kingdom. It is the culture hub of Ghana 
and serve as an important link between and serve as an important link between 
the north and south of Ghana.the north and south of Ghana.



Methodology Cont.Methodology Cont.

The African Continent



The Ashanti RegionThe Ashanti Region



Methodology ContMethodology Cont
Research Design (Remote Sensing):Research Design (Remote Sensing):

Maps and site visitation to ascertain the Maps and site visitation to ascertain the 
environmental and anthropological impact on the environmental and anthropological impact on the 
City expansion, lake City expansion, lake BosomtwiBosomtwi and the and the 
surrounding forests. And then analysis conducted surrounding forests. And then analysis conducted 
of the available satellite images (of the available satellite images (LandsatLandsat TM and TM and 
ETM+) images for the period for the period 1986 ETM+) images for the period for the period 1986 
and 2002). and 2002). 

The images were downloaded free of charge from The images were downloaded free of charge from 
the website: the website: http://glcf.umiacs.umd.eduhttp://glcf.umiacs.umd.edu. These . These 
two for the designated area were deemed to be two for the designated area were deemed to be 
the best at that time. the best at that time. 



Methodology ContMethodology Cont
Imaging Analysis:Imaging Analysis:

The image processing techniques employed in this The image processing techniques employed in this 
study were conducted using ArcView software, study were conducted using ArcView software, 
produced by ESRI Corp., Redlands, Canada. The produced by ESRI Corp., Redlands, Canada. The 
reason for using ArcView was because, it was very reason for using ArcView was because, it was very 
simple to use and worked faster. simple to use and worked faster. 

The images were downloaded as individual bands. The images were downloaded as individual bands. 
Bands 1, 2, 3, 4, 5, and 7 were downloaded and Bands 1, 2, 3, 4, 5, and 7 were downloaded and 
stored separately. However, band 1 was found not stored separately. However, band 1 was found not 
to be working properly, it was therefore discarded.  to be working properly, it was therefore discarded.  
The downloaded images were compressed and had The downloaded images were compressed and had 
to be unzipped. The uncompressed bands were to be unzipped. The uncompressed bands were 
then stacked into single images for both 1986 and then stacked into single images for both 1986 and 
2002 respectively. This was done using appropriate 2002 respectively. This was done using appropriate 
tools in ArcView.tools in ArcView.



Methodology ContMethodology Cont
A digital map of Ghana in vector A digital map of Ghana in vector shapefileshapefile

format containing the districts, regions, forest format containing the districts, regions, forest 
reserves, roads and water bodies was used for reserves, roads and water bodies was used for 
the the georeferencinggeoreferencing (obtained from the Forest (obtained from the Forest 
Commission of Ghana in Commission of Ghana in KumasiKumasi..
Classification was deemed not proper Lansat Classification was deemed not proper Lansat 
image for 2002 because of the extensive cloud image for 2002 because of the extensive cloud 
formation and the resulting shadows. Thus formation and the resulting shadows. Thus 
classification was suspended for this report.classification was suspended for this report.
However, visually the images could be However, visually the images could be 
compared. A better image for 2003 has been compared. A better image for 2003 has been 
acquired for the continuation of the research.acquired for the continuation of the research.
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ResultsResults
Stacked Bands Image for 1986



Results Cont.Results Cont.
Stacked Bands Image for 2002



Results Cont.Results Cont.

Landsat TM 1986 Georeferenced



Results Cont.Results Cont.

New 2003 acquired for the contination of the projectNew 2003 acquired for the contination of the project
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DiscussionDiscussion
Use of the remote sensing imagery, is particularly effective Use of the remote sensing imagery, is particularly effective 
for identification of land cover and land use. A whole for identification of land cover and land use. A whole 
landscape could be looked at a glance and that provided a landscape could be looked at a glance and that provided a 
very novel means of dealing with issues of land use and very novel means of dealing with issues of land use and 
landscape management. landscape management. 

LandsatLandsat 1986 was relatively clearer and greater portion was 1986 was relatively clearer and greater portion was 
devoid of clouds and shadows but portion had some haze. devoid of clouds and shadows but portion had some haze. 
This could be attributed to the time the picture was taken. This could be attributed to the time the picture was taken. 
However the features indicating land cover showed Kumasi However the features indicating land cover showed Kumasi 
to be green and living up to its name to be green and living up to its name ““The Garden City of The Garden City of 
West Africa, the Airport quite a distance from the city. The West Africa, the Airport quite a distance from the city. The 
city was relatively small. Areas around the lake were also city was relatively small. Areas around the lake were also 
green with relatively less human interference. The forest green with relatively less human interference. The forest 
reserves were relatively intact and evergreen.reserves were relatively intact and evergreen.



Discussion Cont.Discussion Cont.
LandsatLandsat 2002, was the exact opposite, clouds and shadows 2002, was the exact opposite, clouds and shadows 
from the cloud prevented any serious analysis of the image. from the cloud prevented any serious analysis of the image. 
The extensive clouds could be attributed to the time the The extensive clouds could be attributed to the time the 
picture was taken. However, a very careful examination picture was taken. However, a very careful examination 
revealed a very extensive expansion of the City, the Airport revealed a very extensive expansion of the City, the Airport 
was now within the City! The city was getting closer to the was now within the City! The city was getting closer to the 
lake. The green vegetation was very much reduced and lake. The green vegetation was very much reduced and 
moreover, the forest reserves was tempered with (not very moreover, the forest reserves was tempered with (not very 
visible)visible)

The differences in the two images taken at different times but The differences in the two images taken at different times but 
of the same area indicate the rapid environmental of the same area indicate the rapid environmental 
degradation within the Kumasi metropolis and the degradation within the Kumasi metropolis and the 
uncontrolled expansion of the city. Within a period of eighteen uncontrolled expansion of the city. Within a period of eighteen 
years, the city has more then quadrupled it size. These years, the city has more then quadrupled it size. These 
clearly bring a lot of strain on other nature reserves and clearly bring a lot of strain on other nature reserves and 
vegetation.vegetation.



Discussion Cont.Discussion Cont.
The difference in the two images (1986 and 2002) The difference in the two images (1986 and 2002) 
indicates a rapidly increasing population that indicates a rapidly increasing population that 
requires new areas for housing, recreation, roads requires new areas for housing, recreation, roads 
and other social amenities. The differences also and other social amenities. The differences also 
indicate serious and brisk economic and indicate serious and brisk economic and 
agricultural activities.agricultural activities.

The information obtained from satellite image The information obtained from satellite image 
2002 made comparison with image from 1986 2002 made comparison with image from 1986 
very difficult and rendered classification of the very difficult and rendered classification of the 
images unworthy as there would have been images unworthy as there would have been 
serious errors.serious errors.



ConclusionConclusion

The images from Landsat TM for 1986 and 2002 The images from Landsat TM for 1986 and 2002 
showed the extensive changes in land cover and showed the extensive changes in land cover and 
land use in the area of interestland use in the area of interest--Deforestation Deforestation 
and rapid expansion of the City of Kumasi. and rapid expansion of the City of Kumasi. 

However serious analysis could not be made as However serious analysis could not be made as 
the Landsat TM image 2002 was of low quality. the Landsat TM image 2002 was of low quality. 
This means a future research should be This means a future research should be 
conducted using better images and preferably a conducted using better images and preferably a 
software like ERDAS that would enable software like ERDAS that would enable 
extensive image analysis.extensive image analysis.
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