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1. Introduction1. Introduction

� Reduced Emissions from 
Deforestation and Degradation 
(REDD);

� Need to know more about C stocks of 
tropical forests in Central Africa;

� Data paucity & no ‘formally’
established network of forest plots;

� Forest inventory data from private 
sector.
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1. Introduction 1. Introduction -- AimsAims

� Can we use logging inventories to 
estimate above-ground biomass 
(ABGB)?

� Final product ABGB map of the 
concessions and later Gabon.
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1.  Introduction1.  Introduction

� Gabon: 225,000 km2;
� 75% of Gabon is covered by tropical 

forest: 22 million ha;
� More than 10% of Gabon’s surface 

covered by 13 National Parks;
� These forests form part of the Congo 

Basin forests;
� Selective logging � historically low 

deforestation, 1.6 tree / ha;
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2.  Data2.  Data

� Issue of data paucity;
� Logging companies have to complete 

forest management inventory studies  
(art. 56 of Forestry code);

� Expensive and time consuming;
� Done by study bureaus, SylvAfrica;
� Logging inventory, commercial 

species;
� Can we use this data scientifically?
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2. Data2. Data

� The data we have:
� 5 logging companies inventories all done 

by same study bureau (SylvAfrica);

� Same methodology used;

� Covering 886,843 hectares.

� Strict agreements with logging 
companies use of data.
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2.  Data 2.  Data –– Where?Where?

Compagnie 
Forestière des 
Abeilles 

Leroy Gabon SFIK

Cora Wood Gabon

Rimbunan Hijau
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2.  Data 2.  Data –– Logging inventories?Logging inventories?
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3. Analysis3. Analysis
� Calculate ABGB � Chave et al. 

(2005) including wood density (WD);

� In first instance use average WD of 
0.5 g/cm3;
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3. Analysis3. Analysis
� 5 companies, 9 concessions: 
� 2115 * 0.3 ha: 634.5 ha
Concession # 

Plots 
# Trees Mean ABGB 

Mg/ha
SD

SFIK 217 5260 282.11 120.14

RH 267 6049 231.51 83.90

CWG16 70 1488 248.23 109.60

CWGPI2237 147 3191 237.17 101.70

CFA-SHM 178 4309 243.31 96.01

CFA-SICL 165 2709 170.92 69.18

Leroy36 70 1732 275.19 93.74

LeroyUFA1 589 12665 227.91 87.55

LeroyUFA2 412 7801 207 104.37

Total 2115 45204 235.93
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3. Analysis 3. Analysis –– error estimationerror estimation

� Example of 1 hectare plot (40 x 250 
m) set up in Leroy Gabon’s Lot 36:
� Distance between two plots = 1250 m;
� Beginning 500 m from plot #25;
� Ends 300 m from plot # 26.

Plot ABGB (Mg/ha) # of trees SD

#25 (0.3 ha) 115.27 14 (0.3ha) ~ 46 ha 2.35

#26 (0.3 ha) 79.31 14 (0.3ha) ~ 46 ha 1.04

Plot1 (1 ha) 247.92 223 2.48

Average of Lot 36 275.19 1732 93.74
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3. Analysis3. Analysis

� WD second most important predictor 
for ABGB (Chave et al., 2005);

� Created database of 54 Central 
African tree species;

� Historic samples from the Africa 
Museum in Tervuren, Belgium;

� Initially used to asses WD variation 
across the Congo basin;

� Will be used to assess final 
calculations � sensitivity analysis.
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3. Analysis3. Analysis

� Preliminary example of sensitivity 
analysis WD:
� SFIK concession:

� 30 first most common trees in plots (based on count) 
brings WD to 0.57 g/cm3:

Mean ABGB 
(Mg/ha)

Variance P value 
(95%)

F critical

WD 0.5 282.11 14434.53

WD 0.57 321.61 18759.12

ANOVA 0.0015 3.86
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4. Further work 4. Further work –– activitiesactivities

� Lot 36 Leroy Gabon quality check of 
plots and transects for section;

� Re-measure plots DBH >10cm and 
create error estimate of ABGB;

� Pre-logging inventory of all above 
10cm;

� Immediate post-logging inventory: �
Degradation in ABGB;

� REDD implications?
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4. Further work 4. Further work -- analysisanalysis

� Include specific WD in ABGB 
calculations – sensitivity analysis;

� Check ABGB data for forest history;
� Variation ABGB within concession �

correlation with forest types?
� Remote sensing component – ALOS 

imagery over each concession.
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4. Application4. Application

� Example of S. Saatchi’s work and 
application.
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4. Application4. Application

� Getting private sector involved:
� Logging companies interested in 

potential REDD credits under sustainable 
forestry;

� Collaboration between Gabonese 
government, private sector, NGOs and 
academics (local and international);

� This type of work can strengthen 
Gabon’s position for negotiating 
Poznan & Copenhagen.
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4. Conclusion4. Conclusion

� Can we use logging inventories to 
estimate above-ground biomass 
(ABGB)?
� Most likely yes, while considering and 

evaluating its limitations;

� Can we use this information to 
calculate degradation of C stocks due 
to logging?
� Further work needed.
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