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Namoi valley NSW- Total soil C
Changes over time
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Odeh McBratney et al. (2002)



Organic matter (%)

The change in Organic matter content of soils in Sumatra , Indonesia

20

(J
s lo-&

1950

1960
YEAR

For the top 15 cm
A reduction from 57 t/ha (4.5% C in 1940)
to 25 t/ha (1.5% Cin 1970)



Carbon escaping from soil

Anne Richer de Forges, 2010 \
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Total soil carbon density to 1m

LOWER 99% Edgeroi NSW

MEAN

carbon density
(kg m?2to 1m)

-2

-

[6-9

[]9-12

[]12-17

-23 N

I 23-28 Pa»N
B 28 - 35 A7 \wii
B 3545 =

I 4590 S

UPPER 99%




Spatial(length or depth) or material (mass) coordinate

0.00

0.03

0.06

0.09

Depth (m)

0.12

0.15

0.18

system?

Depth may be a troublesome unit of measure...

Spatial coordinates

Material coordinates
Sampled soil

Time 1 Management Time 2

event 738 Soil mass (Mg ha't)
—o —> ¢ * 1.40

l.e. tillage

N

Unaccounted soil

Bulk density (Mg m-3)

-1 0.00

4 +0012m

690 1 738 ]
- 115 = 0.03

738
- 0.06

774 4 0.09
774
4 0.12

(w) pdaq

858 4 0.15

858

-1 0.18

-4 0.21
132 Mg ha?! not sampled

see Lee et al. (2009) Determining soil carbon stocks: Simple bulk density
correction fail. Agriculture, Ecosystems, Environment 134 251-256



Depth (cm)
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Cumulative mineral mass (kg/m2)
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Soil depth to 1500kg/m? mineral material

P 150 cm
B 80 cm

Total mass of carbon in 1500kg/m? soil
material

Some sums:

Area = 1700km?

Total mass of soil material (1500kg/m?) = 2.6 Pg
Total mass of carbon = 200 Kt

Carbon percentage = 0.8%

Total mass of carbon

P 60 kg BN

-Okg L 1 I 1 1 I | I 1 |




DEM

Land use
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C stocks on a contiguous management unit (farm)

Total C to 30
cin

(Mg C)
Total C on whole
farm 103 456
Standard error 2001
95% Confidence
Interval + 4 002
Lower 95%
Confidence Limit 99 454
P e 107 458

Confidence Limit



Delta C estimation

Total C to 30 cm depth (Mg C)

Total C on whole
farm

Standard error

95% Confidence
Interval

Lower 95%
Confidence
Limit

Upper 95%
Confidence
Limit

Carbon at time

1(Cer)
103 456

2001

+ 4002

99 454

107 458

Carbon at time 2

(Ci2)

~2001

AC= C,-Cy,

2829

+ 5660



Cost of auditing

510 per ha (~0.5 tonne C per ha)

Minimum detectable 4.4 tonne per ha
(+1.4mm) 95% CI

To be sure of payment need 5 tonnes/ha over
70 tonnes/ha — 7% - raise average C from 1.6%
to 1.7%



Resource costs/benefits of soil carbon
sequestration e.g. water, N, P

* Increase of carbon by 1%C increases available
water capacity by ~¥25 mm/m, say increase
topsoil by 1%C (35 tonnes/ha to 25cm) = 6
mm extra AWC = 100 kg wheat per annum ~ S
20 pa [underestimate?]

e Each tonne of carbon requires ~100kg N, and
10kg P and ~ 10kg S (1000:83:20:14) cost
S140 + S 30 + S30 = $200, price of
sequestered C?



Other soil management impacts on greenhouse
gases - Nitrous Oxide

Increased if additional N is intended for increased
sequestration

Evidence is increased N fertiliser leads to reduced
equilibrium C contents

In Australia we need water-use efficient legumes
in production system for soil carbon sequestration



Example of Typical Commentary

Questions about the net greenhouse gas benefit of no-till
agriculture together with verification difficulties are
likely to prevent soil carbon sequestration from becoming
a tradable commodity.

| do not agree

Nevertheless, increasing SOC has direct benefits for soil
health and agricultural sustainability.

| wholeheartedly agree



Soil Carbon sequestration

Soil C
Let’s include it
Let’s map it

And monitor it

Let’s put it back

< (+20% by 2020)

And keep it there

Anne Richer de Forges



