
Variability of carbon stocks in sub-
Saharan Africa

Toward a biophysical carbon accunting in Africa and perspectives for REDD and CDM, Carboafrica, Pointe-Noire 17-19 march 2010, Republic of Congo



1. Introduction

Why do we study carbon cycling?

-To understand and predict climate change

-To implement national emission reduction
and carbon sequestration national strategies

-Others?....
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1. Introduction

Path = 
Methodology

Peak = Results

Map = Definition
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2. Methodology

Exemple in western Kenya
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2. Methodology
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2. Methodology

Household
Cstock= Csoil

Clive biomass = Cpermanent crop

C stock= C soil + C live biomass

Clive biomass = Cpermanent crop + ChedgeClive biomass = C permanent crop + C hedge+ C tree

Farm structure in Vihiga region
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2. Methodology
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2. Methodology

Exemple in Cameroon
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2. Methodology

Exemple in Ghana
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2. Methodology
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2. Methodology
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Volume, biomass and carbon stocks are 
assessed

- for various purposes (e.g. CDM, Firewood, 
REDD etc.)

- Using different methodologies

- Using different representation of the 
environment
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2. Methodology

7962 biomass data

287 volume data

6525 georeferenced with 
number of sample and sampling 
area

96% of the data in 11 countries

Data collection
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2. Methodology

after 28 years of clearing

brachystegia forest

lowland rainforest

dense forest

deciduous forest

Canopy cover

Floristic composition

Climate

Phenology

Anthropic

Landscape

moist forest

Elements to describe a forest
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2. Methodology

Classification of vegetation
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ID Master classes
1 broadleaved evergreen or semi-deciduous forest (> 5m)
2 broadleaved deciduous forest (>5m)
3 needle-leaved evergreen and deciduousforest (>5m)

needle-leaved deciduous forest (>5m)
4 mixed broadleaved and needleaved forest

5 broadleaved forest or shrubland permanently flooded, saline water

6
broadleaved or needle-leaved, evergreen or deciduous shrubland 
(<5m)

7 Grassland
8 Crop irrigated
9 Crop rainfed

10 Urban-artificial
11 Undefined forest
12 Undefined forest-shrub
13 Undefined herbaceous/shrub
14 Undefined natural vegetation
15 BARE
16 WATER

AGC in 42 
land cover



2. Methodology

Modelling
Variable to be
explained
(AGC)

Factors

Grid

Maps
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Data processing



2. Methodology

Fao 
New_loc_clim

Estimator

Tree cover Precipitation

Altitude Other climatic
variables

Extraction of explaining variables
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2. Methodology
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Harmonization of biomass data
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2. Methodology
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2. Methodology

Database

Harmonization with BCF

Harmonization % different 
vegetation components

Harmonized 
database

(georeferenced)

Georeferencing Google-earth

FAO Loc-Clim

SRTM

Rainfall (CRU)

AGC corrected

MODIS Tree Cover

AGC-Non tree

Globcover

Land cover with 
presence of trees

Average AGC
for the different 
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land cover classes

Link with climate, 
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biome models 

Biome 
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to the globcover legend
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Filter

Harmonization of the data

Overlaying
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+

Multilinear analysis

AGC

Comparison of estimates using different 
classification and approaches

Modelling AGC
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3. Results

AGC Confidence interval
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Influence of classification to aboveground
carbon stocks

Role of vegetation in 
global CO2 cycling

Forest 
ressource 

assessment

to correlate world plant 
formations with climate

Based on 
macroclimate

purposes of 
conservation
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3. Results
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3. Results

Variability of carbon stocks in broadleaf forests
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4. Discussion

Our understanding of carbon stocks depends on

- Definitions & terminology

- Acquisition of data and methodologies
- Data analysis and modelling: assumptions

- Various biome classification based on different
objectives

…



4. Discussion

Remote sensing

Agronomy

Forestry

PolicyLanguages
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Compatibility between languages?



4. Discussion

Final meeting, Carboafrica, Pointe-Noire 15-16 march 2010, Republic of Congo

Further recommendations

• report the correspondances with the other
languages

• To report the various variables that would
be useful for the different interests and
methods

• To develop a system to avoid the 
eroneous data reporting (starting point= 
raw data)



5. Conclusions

Final meeting, Carboafrica, Pointe-Noire 15-16 march 2010, Republic of Congo

Potential further uses

• Estimation of available dendro-energy
(supply-demand)

• Estimation of potential future forest
degradation

• To design efficient carbon inventories 
based on estimation of variability of AGC

etc…



Thank you for 
your attention


