
Title Soil carbon sequestration potential with enhanced vegetation cover over NSW

Abstract Digital soil maps of soil organic carbon (SOC) sequestration potential resulting from
hypothetical increases in long-term vegetation cover are presented at 100-m
resolution across NSW. This increase could be achieved by strategies such as
revegetation, grazing management or crop residue management. By applying a 10%
relative increase in vegetation cover, a mean state-wide potential increase of 5.4
t/ha over the 0-30 cm depth interval was modelled. Assuming a 20-year period of re-
equilibration, this equates to an average SOC increase of 0.27 t/ha/yr. Maps and data
are also derived using a 10% absolute increase in vegetation cover and a maximum
potential increase in vegetation cover, being that of geographically equivalent nature
reserves. The outputs can be used to identify locations of highest sequestration
potential and thereby help prioritise areas and inform decisions on sequestration
programs. They can provide approximate estimates of equivalent CO2 emissions
avoided within the soil from these vegetation cover increases. The results could
encourage formal incorporation of soil carbon sequestration in programs under
Australia’s Emission Reduction Fund. The work was undertaken as part of the NSW
Government's Primary Industries Productivity and Abatement Program (PIPAP).
Methods and results are fully reported in Gray et al. (2021) as provided here.
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Lineage The study applied a digital soil mapping ‘space-for-time substitution’ approach, with a
bootstrapping model framework. It involved development of a statistical model of current
SOC stocks (to 30 cm depth) under current land use and vegetation cover conditions over
NSW, then applying the model to estimate SOC stock under a hypothetical relative 10%
increase in vegetation cover (e.g. increasing from 70% to 77%). The difference in SOC
stocks between those two modelled scenarios was indicative of the realistic magnitude of
feasible sequestration achievable in the long-term. Vegetation cover included live plants,
standing dead vegetation and surface litter. An initial dataset of 2153 points was prepared,
each with SOC stock (in Mg ha-1) for the 0-30 cm depth interval. The dataset comprised
data sourced from NSW Monitoring, Evaluation and Reporting (MER) during 2008-09; the
National Soil Carbon Research Program (SCaRP) 2009-2012; and miscellaneous NSW DPI
projects (mainly 2014-2016). Maps were generated using a bootstrap procedure was
repeated 100 times with MLR models using the same 10 variables and training dataset. This
applied a sampling with replacement method, to obtain 100 random subsamples of the
training data. Validation of the mean SOC map was undertaken using the originally set aside
20% validation dataset, deriving the coefficient of determination R2, Lin’s concordance
correlation coefficient (CCC, giving level of agreement relative to the 1:1 line), root mean
square error (RMSE) and mean absolute error (MAE). The 90% PI limits and range for the
current and enhanced vegetation cover scenarios were prepared as direct outputs in R from
the bootstrapping process with 100 iterations. For SOC change (sequestration), the PI range
map was derived by combining the above prepared PI upper and lower limits (UL and LL).
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DQ Completeness Commission

Effective
date 2021-06-30

Explanation The maps cover all NSW and the ACT

DQ Completeness Omission

Effective
date 2021-06-30

Explanation The entire area of NSW and the ACT is covered, with only minor isolated gaps, which
usually cover water bodies, salt pans or similar.

DQ Conceptual Consistency

Effective
date 2021-06-30

Explanation The maps are conceptually consistent

DQ Topological Consistency

Effective
date 2021-06-30

Explanation The maps are topologically consistent

DQ Absolute External Positional Accuracy

Effective
date 2021-06-30

Explanation Map validation for current SOC stocks over the 0-30 cm depth interval revealed Lin’s
concordance values of 0.72 and root mean square errors (RMSE) of 0.38 log units,
indicating moderate to good reliability of the initial carbon stock maps. No validation was
possible for the maps representing the projected stocks under the hypothetical enhanced
vegetation cover and the resulting increase in stocks (ie, sequestration). Reliability of
map results are informed by the upper and lower 90% prediction interval maps as
provided in this data set. Other data and discussion on the reliability of the final modelled
maps are presented in the associated journal paper (Gray et al. 2021).
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date 2021-06-30

Explanation The maps are based on modelling with inherent limitations in the spatial patterns, as
described in the associated journal paper (Gray et al. 2021)
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