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SUMMARY

In the developing countries, lack of data covering most land use and land cover especially in
Africa have necessitated the need to develop an information management to cover most of
these important land resources. This paper highlights the importance of using geo-spatial
information systems as tools to managing natural resources in Ghana. It uses historical data
from Landsat Thematic Mapper (TM) and Enhanced Thematic Mapper Plus (ETM+), and
topographical datato demonstrate how management could use these data as decision-support
tools for natural resources management.
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1. INTRODUCTION

In recent years geo-spatial information technologies are becoming increasingly important in
the decision-making process of land management and administration. Geographic
Information Systems (GIS) coupled with satellite data provides decision-makers with a
unique view of the landscape, which enables land managers to improve natural resource
management. The use of geo-spatial information establishes a dialogue linking local
knowledge and science, and national development strategies. One general advantage of geo-
spatial dataisthe capability to increase the accuracy of data gathering and analysis. It offers a
means of gathering relatively inexpensive data collection and analysis to facilitate
management of environments and resources, especialy in light of the international
convention on Biological Diversity settled initially at the Rio Conference in 1992 (Blaschke,
1999). These technologies have been widely used successfully to manage land-related
resources in most of the advanced industrialized countries. Recent studies have revealed
widespread application of geo-spatial information technologies in the decision-making
process of land management and administration (Arampatzis et al., 2004; Tarantilis and
Kiranoudis, 2002; West, 1999; Fassio et al. 2005; Robert and Moore, 1998). In Norway,
Naesset (1997) used GI S technology as a decision support tool for the preservation of forest
biodiversity. Naesset’s study highlights the importance of using geo-spatial data in managing
forest resources.

In the absence of basic information about the current land use and land cover, it would be
difficult to determine future improvements and also deterioration in the integrity of the giving
natural resources. This suggests the need to provide up-to-date information about land-related
resources to help guide policy planners in decision-making. In this paper we consider: how
Ghana could use geo-spatial information systems (GIS and remotely-sensed data) to improve
environmental policy analysis, and land use planning and management.

2. MATERIALSAND METHODS

2.1 The Study Areas

The area chosen for this study includes the West Coast of Ghana and Digya National Park.
The area along the West coast is home to many fishermen and fishmongers. Wood is heavily
used as building materials, and a source of energy for the household to smoke their fish
(Figure 1). These activities have had a tremendous impact on the mangrove ecologies. The
arealiesin the dry equatorial climatic region. It has two rainfall maxima, but the dry seasons
are more pronounced. Mean annual rainfall is between 74 and 89 centimetres. The average
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monthly humidity is higher in the rainy seasons than during the rest of the year (Dickson and
Benneh, 1988). Mangrove forests interspersed with coastal shrubs are the principal vegetation
along the coast.

Kakum National Park is located 38 kilometers north of Cape Coast, the administrative capital
of the Central Region of Ghana (Figure 2). Its geographical coordinates are 5 degrees 25
minutes north latitude and 1 degree 20 minutes west longitude covering an area of about 357
sguare kilometres (Twumasi, 2005).
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Figure 1: Location of the study area— West Coast of Ghana
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Figure 2: Location of Kakum National Park
2.2 Data Acqusition and Processing

Two near-anniversary Landsat TM and ETM+ images (20 June 1991; 14 June 2000) were
obtained for the general study area from the United State Geological Survey Department
(USGS). The Landsat TM and ETM+ satellite data was processed using ERDAS IMAGINE
8.7 image processing software. The images were imported into ERDAS using NLAPS
importing format and resampled using the nearest neighbor resampling techniques in order to
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preserve as much of the original details in the images as possible. Both images were projected
to the Universal Traverse Mercator (UTM) coordinates zone 30. The spheroid and datum was
also referenced to WSG84. Enhancement of the images was done using histogram
equalization techniques, and they were classified using unsupervised classification techniques
to identify land cover features within the study area.

The topographic data for Kakum was processed from the vector data. The data was exported
into ERDAS Surface Tool to create a surface (Digita Elevation) for further processing.

3. RESULTSAND DISCUSSION

Figures 3 and 4 shows the slope and aspect maps of Kakum National Park. These maps could
play an important role in improving natural resources management. For example slope and
aspect information derived from GIS data shown in Figures 3 and 4 could be used to enhance
decision-making process to improve natural resources management. Using the aspect and
slope information, planners could identify areas that are prone to fire and landslide hazard.
Encroachment and illegal foraging will be a problem in low-slopes areas where accessibility
is higher than the higher-slopes areas. In these regions, Park management can act upon the
land survey and send out the relevant inspectorsto the relevant areas in order to achieve their
Park protection goal (Twumasi, 2005). Thus, the direction of slope is often proven to be
important in allocating park management resources.

The classified map in Figures 5 and 6 with accompanying Table 1 shown below reveals the
distribution and presence of vegetation types along the west coast of Ghana. The classified
image shows existing spatial patterns of the area between 1990 and 2000. This information
may provide baseline data for the preservation and planning of biological diversity along the
coast. Also, incorporation of remote sensing data may also assist the inventories of coastal
resources over time (Coleman et al. 2005). Using the set of information obtained from the
1990 and 2000 classified images, management could use the data to assess or inventory the
coastal resources. Table 1 shows evident of land use change between 1990 and 2000 along
the coast. Such information can guide planners and resource managers to see how such
changes should be regulated by government policy.

In conclusion, this paper has shown that geo-spatial data could play an important role in
improving natural resources management with particular example from the coastal and forest
resources. Geo-spatial information technologies could provide cost effective solutions to the
natural resources’ management by providing the necessary tools to planners and resource
managers for effective management of the natural resources.
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Figure 3: Slope map of Kakum and its vicinity. In this map, steep slopes are represented light greys,
and shallow slopesin dark greys.

20000 m

Figure 4: Aspect map of Kakum and its vicinity. The image above displays four colours -- each for
the compass direction. In areas facing north, the display is green; easterly facing in light blue,
southerly in red, and westerly in deep blue.
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Figure5: Classified Image of Landsat TM Figure 6: Classified Image of Landsat
ETM+ of June 20, 1990 of June 14, 2000

Tablel: Results of the classified 1990 and 2000 images

Classes Area (ha) Area (ha) % change

m 1990 n 2000 (1990-2000)
Water 116,188 117.829 1.41
Mangrove 2,605 1.905 -26.87
Settlement 1,117 1,792 60.43
Coastal Shiubs 27.884 21.181 -24.04
Agriculture 15,363 20.450 3311
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