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E— - - How do we measure SOC of entire field~ —

Frequently use measure in benchmark
areas that are considered and adequate
representation (i.e. model) of field SOC.
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Systems that measure on soil C change but model N20
are really model-based guantification systems with
selected supporting partial measurements
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Sites converted to N_o-TiII in 1997
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43.8-45.6
45.6 - 47.3
[ ]47.3-49.0

[ ]49.0-50.7
[ ]50.7-525

I 525 - 54.2
I 54.2 - 55.9
B 55.9 - 57.7

B 57.7 - 59.4

Site 143




SOC change is variable
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2005-1996 0-30 cm SOC change (Mg hal)

 Large (unexpected) differences consistent with normal distribution of changes
* obviously due to within-benchmark spatial variability rather than temporal change
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Viewpoint of SOC offset buyer

 Want to protect against Type
1 error (alpha) of concluding

difference when no 50 | —— |
. Mean = 1.97 Mg/ha 7
difference | © |sEm=057mgha | -
— i.e. wrongly rejecting the null = Ce -
hypothesis 2 |
« N required to detect o -
difference of 2 Mg ha! with oL ]
5% chance of wrongly stating
a difference = 32 0o k=8 SEACERANE

2005-1996 0-30 cm SOC change (Mg ha)



Viewpoint of SOC Offset.___SeIIer X

More concerned about
probability (beta) of wrongly
failing to detect a difference
— Failing to pay (i.e. properly
rejecting null hypothesis)
Probability of failing to wrongly
declaring no difference for N of

32is 49%

— Almost coin toss of whether seller
with real C change of 2 Mg ha"’
will receive credit

Require N=102 to have
probability of 5% of wrongly
failing to detect a difference

By &0 100 150 200
Sample Size
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BD as important as SOC concentration in terms of overall
SOC variablility so low cost SOC concentration determination
(LIBS, IR reflectance) is not a “Get of Jail Free” card
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SOC measurements are absolute change with time and establishing an
unbiased “without project” baseline is problematic.
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Change
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SOC without project
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Year since project
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Few quantification systems are truly only measurement based
— Models have to be used anyway

Measurements are expensive

— Use strategically (i.e. well designed replicated comparison of systems
over regions)

Measurements best for large aggregations of land that are as
similar as possible in soil situation and in past and current
management (i.e. reduce variability)

— Measurements not well suited to innovative, unusual practices or soils

Models allow flexibility as to the “without project” baseline for
systems based on ISO 14064-2
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