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France 
occupies a 
land area  
about a 
quarter the 
size of  
Western 
Australia













Global wood demand rises as supply falls
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- Carbon Sequestration -
Science and Governance





Extract from Kyoto Protocol - Article 2

Each Party included in Annex 1 in achieving its quantified emission
limitation and reduction commitments under Article 3, in order to
promote sustainable development, shall:

(a) Implement and/or further elaborate policies and measures in
accordance with its national circumstances, such as:

………

(ii) Protection and enhancement of sinks and reservoirs of
greenhouse gases ….taking into account ….promotion of
sustainable forest management practices, afforestation and
reforestation.



- Implementing the Protocol -
Reforestation



Farm forestry zones by area and rainfall

Farm forestry zone Rainfall Area
(in million ha)

Traditional pine
and new bluegum

> 600 mm 2

Maritime pine 400 – 600 mm 6

Wheatbelt < 400 mm 10

















Australia’s Kyoto Targets
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Australia’s Kyoto Targets
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} Possible Carbon 
Sink Contribution 

by Western 
Australia



The Current Rules

Planting

Time

Harvesting



Australia’s Kyoto Targets

Current proposed resource projects in 
Western Australia could consume Australia’s 

allowable growth in
emissions of  approximately
40 million tonnes of  CO2 .



- Measuring Carbon Sinks -



Carbon sinks from Maritime Pine
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- Critical Elements of  Carbon Sequestration 
Strategies -



Land Availability



Attitude of  establishing tree crops on farms
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Importance of  tree crops in increasing 
financial status of  farming families
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Integration with Environmental 
and Economic Objectives



Hydrograph showing groundwater response to alley 
farming system (after Short and Skinner, 1996)
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Volume gains from the tree improvement 
program for Maritime Pine
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Measurement and Verification



GROWTH
MONITORING

Growth Plot
Measurement

Conversion
to total stand

biomass to
carbon

Aerial colour
photography

1:10 000
Satellite

Log product measurement
at factory (LOIS) Audit

Log product measurement
on truck (LOIS)

Audit of
actual removals

vs predicted
Measurement of
on-site residues

Decay
functions

for residues

In factory residues Decay
functions

for residues

Measurement of
wood productsAudit

Default decay times
for timber products

Audit of
predicted
vs actual
growth

HARVEST

Total carbon
sink

(tonne years)

Forecasting, Monitoring and Verification of  Carbon Flows in Tree Crops
from Establishment to Product Decay

Profit à Prende
Title Deed

STAND DATA
• Ownership
• Location
• Productivity

Growth
Prediction

Models

Site
Productivity

Map

G.I.S. and
G.P.S. of

planted area

LAND BASE
• Area
• Productivity Strata

Plot Data Soil and
Climate Data Aerial

Photography Satellite

RE-ESTABLISHMENT



Land Suitability 
Study for 
Maritime Pine

























Costs



Return from Maritime Pine at 
Different Carbon Prices
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Implementation rate
and scale



CALM manages 
a land area 51% 

the size of  Japan

51%



Proposed Planting Program
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Annual Sequestration
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Projected Woodflows
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Carbon Sink
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TARGET SINK



Financial Summary of  a Strategy

Total cost ($ 000) 523,626

Total revenue ($ 000) 1,137,461
Discounted cost ($ 000) 142,006
Discounted revenue ($ 000) 82,110

Average carbon sink (000 tonnnes) 11,180

NPV ( $ 000) (58,896)

NPV per average tonne ($5.36)

IRR 4.1%



Effect of  carbon value on Project performance 
(internal rates of  return)

Value of Carbon Strategy

$ 12 7.3%

$ 20 10.5%

$ 40 21.8%
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