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Benefits of soil carbonBenefits of soil carbon

Biological

• Energy for  
biological 

activity 

• Nutrient 

cycling

Physical

• Structural 

stability

• Erosion 
resistance

• Water 
infiltration

• Water holding 
capacity

Chemical

• Nutrient holding 
capacity

• Buffer against pH 
change

↑ Soil carbon = 
↑ Soil health
↑ Resilience

Climate Change

• Long Term Store of 
Atmospheric CO2

• “Draw Down” of Carbon



Critical Information on Soil Carbon

• Benchmark levels of soil carbon across regions 

(soil C is highly variable at many scales)

• Potential changes in soil carbon if changes in 

land management are made

• What changes in land management are the most 

effective for increasing soil carbon levels?

• What are the uncertainties about the levels of 

soil carbon?



Soil Information for an MBISoil Information for an MBI

• Field measurement – paddock scale????

• Process model - land use x soil type 
(detailed level) x climate

• Need sufficient levels of detail on land use, 
land management, soil type, climate and 
land form to make accurate predictions 
about soil carbon
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Basic methodology – measure or 
predict the levels of soil carbon to 30 
cm for combinations of :

• Soil type

X 

• Climate

X

• Land Use / Land Management 

X

Landform?
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Lachlan Soil Carbon (CAMBI) Project

• The project is funded by 
the Catchment Action 
NSW program. 

• Project was developed 
by II NSW, DECCW and 
Lachlan CMA

• Project was approved 
for 12 months.  
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Project Scope

• Design a market based instrument that is focused on 

soil carbon outcomes

• Identify landscapes and farming systems that would 
optimise carbon sequestration (using Matrix approach 
for stratification)

• Undertake soil carbon baseline sampling within the 
identified landscapes (link to DAFF project)

• Establish landholder focus groups to test the 
proposed MBI





Indicative Soil C stocks – Lachlan Catchment



Sequestration potential: SoilSequestration potential: Soil

NSW total

MtCO2-e/year

Potential increase 

tCO2e/ha/year
Range; Average

0.50.4 – 4    0.7Revegetation

30.4 – 1     0.7Low rainfall 

grazing

20.5 – 4     1 High rainfall 
grazing

1.50  - 2    0.7Cropping 
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Challenges to be overcome

• Incomplete knowledge of baseline soil C stocks 

(DAFF and CAMBI projects to help here)

• Incomplete knowledge of carbon sequestration rates 
in NSW settings (more knowledge of degradation 
rates)

• Incomplete knowledge of carbon sequestering 
practices (broad knowledge, but what about new 
technologies, additives, nutrients?).

• What practices qualify for credits?
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Barriers to successful Soil C MBI in Aust

• Potential for soil C sequestration determined and 

limited by climate, degraded and ancient soils.

• Large variability in soil C stocks and sequestration 

rates

• “Discounting” as per CCX unlikely to provide 

sufficient “bullion in the reserve” for trading –

• Therefore reliant on better science to establish 

enough “reserve”.

• Unknown consumer acceptance and uptake; market 

confidence



Soil Carbon Soil Carbon –– what do we know?what do we know?

• Soil carbon is good for soils!
– physical, chemical and biological health
– improves water infiltration and retention and helps to slow water 

across the landscape

• Soil carbon is one of the best potential stores of 
atmospheric CO2
– Soil C is critical for “draw-down” of CO2

• Soil carbon is highly variable in the landscape

• Soil carbon is made up of many things
• Soil carbon is influenced by many things

• Soil carbon is easier to lose than to build – only a 
percentage of the carbon that is absorbed by plants in 
photosynthesis will be allocated to root systems or 
become litter/stubble and finish up as soil carbon.


