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Introduction
• Carbon is mainly stored in the soil, water bodies 

and atmosphere

• Soils are the largest organic carbon reservoirs in 
the terrestrial carbon cycle 3 times more 
carbon than vegetation and 2 times the 
atmosphere

• Carbon stocks have gained global interest  
because of climate change

• Forest and soils are important reservoirs of 
terrestrial carbon and can be a source or sink of 
atmospheric Carbon depending on mgt



• There has been some changes in land use 
from forest to other land uses around BINP

• These Changes in land use affect:

 nutrients and carbon in soils and vegetation.

 biomass production and human decisions in 
land management.

It will lead to an increment in rate of transfer 
of carbon into atmosphere and water bodies

If not controlled the increase of carbondioxide 
in the atmosphere will contribute to the 
problem of climate change (IPCC, 2001)



Objectives

1. To characterise Land use/cover change 
around Bwindi Impenetrable Forest.

2. To quantify the effect of conversion of native 
forest to crop lands and/or pasture lands on 
carbon stock and selected nutrients (N, P, K, 
Ca, Mg, Na) in 0-30cm soil layer around 
Bwindi Impenetrable Forest.



Area of study

Sampling sites



Methodology

Characterization of land Use and cover change

 Land use history date was reconstructed using 
Landsat images 1980, 1990, 2001 (same 
period-seasonality of carbon stock)

 Images were analyzed using unsupervised 
classification procedures in ILWIS, (clases: 
Forest, small scale farming ,grass land, tea 
plantations)

 Groundtruthing with FGD-elders in community



Determination of carbon stock

Estimation of above ground 
woody carbon stock

• Paired sites were stratified 
on the basis of vegetation 
type, soil type time since 
clearing. (not more than 
100m apart)

• Sites: Natural forest, tea, 
potato, grazing land

• 108 sites for sampling

• 3 Reps for each pair (F+T, 
F+P, F+Pa)



Determination of above ground C 
continued

• 4slope faces: N, S, E, W

• 2slope positions: Back & foot slopes

• 20*50m plot in each paired site

• Trees were selected randomly with in subplots 
and identified (local + scientific)

• DBH of trees greater than 1.3m measured

• Sample were collected above DBH for C detr.

• C determined in the lab using H2SO4 and 
aq.K2Cr2O7with heating (Nelson and Sommers, 
1975). 



Soil Sampling
 From plots within paired sites, 

composite soil samples were 
collected at two depths 0-15cm 
and 15-30cm using a soil auger

 Land use history for crop land 
was recorded

 Soil cores were driven at 2depths 
to collect samples for Bulk 
density determination

 Second control: continuous 
cultivation plots

 Profile pit in each LUT to 
characterise soils



Soil analysis
• Soil samples were air-dried, pound and 

passed through a 2mm sieve.

• Soil–bulk density was determined using 
the constant head method

• Soil texture was determined by the 
pipette method (Schlichting et al., 1995)

• Soil pH was measured using a 1:2.5 
(w/v) soil–to–0.01 M CaCl2 ratio with a 
glass electrode. 

• SOC concentrations (% w/w) was 
determined by dry combustion

• N, P, K, Mg, Ca was determined using 
methods in Okalebo et. al, 2002



Soil Organic carbon density for 
sampling site



Statistical analysis
• The effects of land uses on bulk density, soil 

organic carbon, selected nutrient 
concentrations and stocks within each depth 
and each site was subjected to completely 
randomised design.

• Linear regression was used to evaluate the 
relationships between soil organic carbon and 
selected nutrient concentration, soil organic 
carbon concentration and bulk density, soil 
organic carbon stocks and clay contents. 



Results
      

 

 

 

 

 

Treatment Mean C 

stocks(Mg/ha) 

Forest 324.5 

Tea 123.3 

Potato 140.4 

Pasture 162.6 

 P<.001 

Slope face Mean C 

stocks(Mg/ha) 

North 219.7 

South 132.9 

East 198.7 

West 204.6 

 P=0.006 

Slope position Mean C 

stocks(Mg/ha) 

Back slope 155.1 

Foot slope 223.8 

 P=0.01 



1980 map 1990 map 2001 map 



Land use/cover change over 
between 1980 and 2001

land uses
1980

% Cover 

1980
1990

%  

Cover 

(1990)
2001

% Cover 

(2001)

Forest 399 56.2 389 54.8 368 51.9

Grazing lands 16 2.2 4 0.5 10 1.5

Shrubs 41 5.8 64 9.0 12 1.7

Small scale farming 209 29.4 215 30.2 238 33.5

Tea plantations 46 6.4 39 5.5 82 11.5




