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Ghana like many other countries that lie within the tropics has become increasingly important 

in the world debate of mitigating and adapting to the climate change menace. However the 

major problem in almost all of these countries is the tropical conversion of forested to non-

forested land due to many different reasons all attributed to development. It is estimated that 

one third to one half of the world has been changed by direct human development. Land use 

(LU) and land cover (LC) are local and place specific, occurring incrementally in ways that 

often escape our attention. This study looks at the landscape structure of Ghana for two 

different time periods that are within ten years in order to first of all map out the main land 

cover types (LCTs) that exist in the country and ultimately understand the mechanics that are 

involved in the changes that brings such a profound impact on the countries carbon stocks.  

LC maps for the years 1990 and 2000 were acquired and each of them reclassified into twelve 

dominant land cover types. These shape files are used to survey the changing landscape 

within the 10 years period. Landscape characterization metrics are generated using the Patch 

Analyst extension. Land cover change (LCC) statistics were estimated for each map year. 

Change detection extension (known as „Veränderung”, V3) was used to identify changes 

among LCTs into “negative change”, “no change” and “positive change”. Carbon intensity 

maps for both years are also generated based on regional data available, in order to understand 

carbon fluxes within the different LCTs. Other relevant analysis such as biomass 

accumulation for both years were also calculated.  

Results indicated that all LCTs increased or decreased in land area after 10 years and this was 

due primarily to the exponential increase in the country's population, which brings to bare all 

other aspects of urbanization. Analysing the landscape structure also corroborates with the 

intensity of change, shown by the very high degree of fragmentation. However, reserved areas 

in the country were the most stable LCT since they were able to maintain 77% of their land 

area after 10 years. But analyzing the metrics of the reserved forests indicated an increase in 

fragmentation to show mild forms of deforestation which is caused by encroachment and 

illegal logging. Carbon analysis also indicated net benefits if reserved areas are included in 

the national UN-REDD activities because they occupy only 5% of land area, yet they contain 



almost 30% of totalcarbon in the country. Savannah land was also seen to increase its carbon 

content by 7%, indicating net carbon benefits if proper management could be in place.  

The approach to this work shows the vital role national LU/LC maps play in the general 

management of the country. Most especially with the tools available in geographic 

information systems (GIS) and remote sensing, it gives more insight to trends and changes for 

proper policy implementation. Furthermore, assessment of diversity, habitat richness, 

heterogeneity etc. in a country on such a large scale is sometimes impossible due to the size. 

Landscape metrics therefore offer a relatively easy and reliable means of landscape 

monitoring through GIS.  
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