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Introduction

• Climate change is no more a 
scientific myth. 

• Anthropogenic factors are the 
main driving forces of this
menace. 

• Carbon dioxide is the most 
important anthropogenic 
greenhouse gas. 

• Greenhouse gase (GHG) levels
have risen since the 18th 
century.

• There is therefore the global 
demand to mitigate this
process and adapt to it. 
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• Worldwide, living vegetation stores an enormous 500 
billion tonnes of carbon, more than 60 times annual 
anthropogenic carbon emissions to the atmosphere.

• The tropics and sub tropics alone store up to 430 billion 
tonnes of carbon.

• Deforestation is a major problem in almost all tropical 
countries accounting for 15-25% of annual carbon 
emissions. 

• This has warranted the need for REDD

• REDD is based on a simple principle: reward 
individuals, communities, projects and countries that 
reduce GHG emissions from forests.

REDD and REDD+
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Carbon Management
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• Carbon management refers to any land use management 
activity or practice which produces net carbon benefits; 
these benefits usually entail less carbon dioxide emissions 
into the atmosphere, or more carbon being stored in the 
biomass for longer time periods.

• Tropical terrestrial ecosystems across the African continent 
may play an increasing role in the global carbon cycle with 
potentially significant climate change implications, especially 
in sub-Saharan Africa where the role of land use change in 
controlling CO2 emissions and annual carbon budgets at 
regional and global scale may be more critical than in other 
regions 



Objectives 

• To have a general overview of different
available methods for carbon density
measurement. 

• To identify a particular method (or methods) 
that will effectively measure carbon intensity
in Ghana at the national level. 

• To build the theorotical basis for further
research into a real carbon map of Ghana. 
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Justification 
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• Africa has the second largest block of rainforest in the 
world, next to the Amazon basin, but is the least known in 
terms of carbon stocks and rates of forest conversion.

• In order to be able to identify a country’s potential for 
REDD, the past changes in land cover and related emissions 
need to be quantified  to assess possible future 
management techniques.

• Appropriate measurement and monitoring methods are 
required to demonstrate that real, quantifiable and 
comparable emission reductions and sequestrations take 
place.

• Methods to measure and monitor changes in carbon stocks 
from emissions and removals are also increasingly used to 
inform national land-use policy.
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Available methods for measuring 

carbon

• Availability, accessibility, quantity and quality of 
existing data (to determine what information is
missing, or how it might be improved). 

• Spatial heterogeneity

• Purposes for which measurement and monitoring are 
taking place (e.g. annual reporting of carbon sctocks)

• Availability of measurement or monitoring 
equipment. 

In order to decide on which method to use, there is always 
the need to take these points below into consideration:  
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Available methods for measuring 

carbon

• Field Measurements: all measurements carried out 
on the field using different sampling methods and 
converted into biomass and carbon estimates using
conversion equations

• Remote sensing: acquiring data without any contact 
with the object under study. 

• Models: make use of data from both sources as 
inputs for eventual estimations. 

Different methods have been proposed by different 
researchers but this can be put into 3 main groups:



Characteristics of methods
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Method Major characteristics

Field Measurements Precise for measured variable

Can be slow depending on extent and depth

Low technology requirement

Remote sensing Accurate for area estimation

Globally consistent

Less accuracy in terms of estimation of stocks

Models Combine field measurements and remote sensing

Platform for integrating various types of data
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The case of Ghana

• After careful consideration of all 3 groups of methods of 
carbon measurements, it became clear that the only
method capable is Remote sensing.

• This is attributed to a number of reasons but mainly lack of 
adequate data for the other methods to function. 

• Forest inventory data only covers the southwestern part of 
the country due to its high economic value.  

It must be noted that all these methods have a very high
degree of interdependance.  
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Estimating carbon intensity in the whole of the country can be 
done in two main parts:

a) generate a new map of Ghana’s terrestrial carbon stocks 
(combining estimates of above and below ground biomass as 
well as soil organic carbon) - Two datasets are needed 
(digital maps and satelite images)

b) verify classification and estimates.

In the First part :

•Landuse map 

•Soil map

•Population density map

•Rainfall map

•Satelite images (yet to 

be acquired)  

In the Second part :

•Ground truthing

•Inventory data
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The land cover map is used as a basis for

classifying the satellite images used and the

soil map is use for estimating soil biomass.

Then total biomass content for all land cover

types can be calculated based on inventory

data

In cases where specific data is lacking in a

particular area or land cover type; estimates

from other sources like regional (e.g. for

tropical Africa see Baccini et al, 2008) or

global data (see Ruesch and Gibbs, 2008)

can be used as replacement

Creating a Carbon Map of Ghana
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• Considering all the available data, it is only convenient to say 
that the only source of data left is a current satellite image of 
Ghana with a very good resolution (at least 15m radiometric 
resolution) for proper classification. This is actually the next 
phase of my research work.

• Carbon map which will be created will also serve as a 
template for future research in climate change in Ghana. 

• E.g. Population density map could be overlaid to identify 
human induced deforestation and degradation. 

Conclusion and Recommendation
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THANK YOU 
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