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Overview

@ Carbon sinks (or “biosequestration”) as a way of
mitigating net greenhouse emissions.
Types and sizes of different types of carbon sink
What we know; don’'t know

@ Build and improve on existing rules and capab#itie

@ Major opportunity: Sinks as a means of tackling
widespread environmental problems

@ Not a discussion of trading rules (accreditation,
certification, titles, verification) or avoided agéstation

@ Conclusions




The basis of biosequestration

(Robert Matthews, IEA Bioenergy Task 38)

Build and improve on existing
rules & capabilities

@ Rules for sinks
UNFCCC (“Kyoto-style”)
@ Kyoto Protocol (1997)
@ Marrakech Accords (2002)
@ |PCC Good Practice Guidance (2003)
Australia
@ Australian Carbon Accounting Standard
& NSW GGAS
@ Greenhouse Friendly
@ Prediction of sequestration
AGO/NCAS projects, Carbon Accounting Toolbox

State Department, University & CSIRO Research &
Development




Potential types of biosequestratio

@ Article 3.3: Afforestation, reforestation
Forests: plantations and farm forestry

@ Article 3.4: Additional activities
Cropland management: agricultural soils
Grazing land management: rangelands
Revegetation: not “forests” e.g. saltbush, shrubs
Forest management

Forests: basic features

@ When trees are planted and grow on cleared farmtaed
resultant carbon store is greater than that before

& Includes both tops and roots
@ To qualify as a forest
Minimum area (0.2 ha)
Minimum height (2 m)
20% crown cover
Not forested 31 December 1989

@ Can only claim a carbon credit once for a particplace
of land




Plantations

E. globulus, E. dunnii,
P. radiata, A. cunninghamii

@ High rainfall (>600 mm/yr)
@ Complete reforestation
@ Potential products:
Wood, fibre
Bioenergy
Salinity control (south)
@ Projects
Private companies
Private growers
State governments

Agroforestry

&

E. saligna, E. cladocalyx
@ Medium rainfall (500-700
mm/yr)
@ Strips of trees 20-100 m apart
@ Potential products:
Wood
Bioenergy
Salinity control
@ Projects
Private growers

WA — Strategic Tree
Farming

Victoria
Sustainable Forest Mgt




Mallee eucalypts

E. polybractea, E. oleosa
Low rainfall areas (300-500 mm/yr)
Strips of trees 40 m apart
Potential products:
Bioenergy
Eucalyptus oil, activated carbon
Salinity control
Erosion control
® Projects
WA Government

Oil Mallee Company/Kansai
Power

CO2 Australia

Biodiversity plantings

@ Various species (e.g. woodlands,
rainforest)

@ All rainfall zones
®  Strips or blocks
@ Potential products

Biodiversity protection and
enhancement

Hydrological control
@ Projects (<3000 ha)

Shell/Greening Australia
“Gondwana Link”

Offsetting schemes

Voluntary groups & various
grants




Estimating the carbon
content of trees
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Forest estate
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Greenhouse benefit — Life cycle
perspective

Estimated sequestration rates




Carbon sequestration t C&e/ha




Article 3.4 sinks

@ |f a Kyoto framework is used:
Australian Government elected to exclude in 2006
@ All based on small increments of carbon over
large areas
Greater uncertainty in estimates

Risk of achieving net emissions, rather than net
sequestration

Cropland management: soil
carbon

@ Around 23 million ha of cropping land

@ Change in carbon content from changes
in practice - e.g. crops to pasture, change
in tillage practice

@ Amounts of sequestration

Site specific: varies with sail, climate,
land-use

Time to equilibrium vs. measurement
period

Care with emissions (e.g. reversion of
practice, erosion)

Need proper verification
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Change in soil carbon (t CO ,-e/ha) with
continuous wheat or pasture
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Rangelands

Approx. 450 million ha
Destocking; repair of degraded
land

Sequestration in biomass and
soils

Various estimates — WA: 290-
1170 Mt CQ-e after 20 years,
with 100% destocking

Issues of fire risk with
destocking

Cost & difficulty of
measurement

RIRDC FPC-1A will produce
better estimates
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Revegetation

@ Saltland: 2 million ha now; 7
million ha by 2050

@ Atriplexspp. to restore land,
allow grazing

@ Carbon store in woody stems,
roots and soil

@ Little data for mature stands
(e.g. 30-50 years old)

@ |ncrease in methane from more
livestock; reduced soil erosion

@ ARC funded project to produce
better estimates of sequestration

Benefits/drawbacks of
biosequestration

@ Benefits
Salinity control
Biodiversity protection
Sustainable land management
Regional development

@ Drawbacks

Competition for agricultural
land

Competition for water




Concluding remarks

® Biosequestration:
Is a method of reducing net carbon emissions.

Is something that can be done now; part of theahix
mitigation measures.

Different certainty for different types of sinks

@ |nclusion in an emissions trading scheme should
be based on evidence

@ Collateral environmental benefits
@ Build on existing systems and capabilities

Further reading

® Harper, R.J., Smettem, K.R.J. and Tomlinson, R.J. (2005). &sivil and climatic data to
estimate the performance of trees, carbon seqtiestand recharge potential at the catchment
scale Australian Journal of Experimental Agricultyré5, 1389-1401.

L] Harper RJ, Beck AC, Ritson P, Hill MJ, Mitchell CD, Barrett DP3mettem KRJ, Mann SS
(2007) The potential of greenhouse sinks to undénimproved land managemeficological
Engineering29, 329-341.

® Sochacki, S.JHarper, R.J., and Smettem, K.R.J. (2007). Estimation of biomasslction from
a short rotation bio-energy system in semi-aridtfali®. Biomass and Bioenerggonline)

e Cowie, Annette L. Uwe A. Schneider and Luca Montanarella 2007 Paiéayinergies between
existing multilateral environmental agreementshia implementation of land use, land-use
change and forestry activitieSnvironmental Science and Polit, 335-352.

L] Cowie AL, Pingoud, K and Schlamadinger, B 2006. Stock gearor fluxes? Resolving
terminological confusion in the debate on land-tisenge and forestryClimate Policy6, 161—
179.

L] Cowie, AL, Pete Smith and Dale Johnson 2006 Does soil cddssrin biomass production
systems negate the greenhouse benefits of bioehkfigigation and Adaptation Strategies for
Global Changel1, 979-1002.

13



