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https://knowledge.unccd.int/ldn/land-degradation-neutrality-homepage

- Improve conditions of affected ecosystems,
- Combat desertification/land degradation,
- Promote sustainable land management,

- Contribute to land degradation neutrality.

SO1-2: Trends in land productivity or functioning of the land
S0O1-3: Trends in carbon stocks above and below ground
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Soil organic carbon (SOC) stock



Prediction of SOC stock by digital soil mapping method j\‘w\
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SOC stock approach
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SOC: soil organic carbon

BD: bulk density

CF: proportion of coarse fragments
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RMSE: root mean square error

\ Spatial modelling
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Two components of the elaborated SOC stock mapping methodology

Szatmari et al. 2019. Spatio-temporal assessment of topsoil organic carbon stock change in Hungary.
Soil and Tillage Research 195: 104410



SOC stock predictions and width of the 90% prediction intervals for different years
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Change of soil organic carbon stocks
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SOC stock change (%)

T¢oc= relative change in soil organic carbon for spatial feature (%);
SOCt,= soil organic carbon stock for spatial feature in 1998 (t C ha.);
SOCt, = soil organic carbon stock for 2016 (t C ha.).
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SOC stock change (%)
between 1998-2016
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Scheme for assessing SOC stock temporal change

based on the 90% prediction intervals

(a) decreasing, (b) decreasing tendency, (c) no change, (d) increasing
tendency, (e) increasing

Significance of SOC stock change according to
the elaborated scheme

SOC stock
temporal change
(1998-2016)
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Change of soil organic carbon stocks
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Status of degradation by metric SO1-3

Degradation metric
by SO1-3 SOC stocks
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SOC stocks for 2013

(calculation was based on SOC stock change

of period 1998-2013)

SOC stock change
categories 1998-2013

SOC stock change

categories 2013-2016

Degradation
status in 2016

* SOC stock change:

Negative: SOC stock change < -20%
Stable: -20 % < SOC stock change < 20%
Positive: SOC stock change > 20%

SOC stocks for 2016
(calculation was based on SOC stock change
of period 1998-2013 and 2013-2016)

Stable’I< Stable Not Degraded
Stable Positive Not Degraded
Stable Negative Degraded
Positive Stable Not Degraded
Positive Positive Not Degraded
Positive Negative Degraded
Negative Stable Degraded
Negative Positive Degraded
Negative Negative Degraded

Degradation metric
by SO1-3 SOC stocks

- Degraded
Not degraded




Change of soil organic carbon stocks

A possibility: estimating SOC stock change by ’pre-defined’
change factors for land use change

Tree- d : :
ree-covere Grassland Cropland Wetlands \{/, United Nations
areas Convention to Combat
%"é Desertification

Tree-covered areas 1 1 0,8 2

Grassland 1 1 0,8 2 Default data: methods and

Cropland 1,25 1,25 1 2 interpretation

Wetlands 0,04 0,04 0,04 1 A guidance document for 2018 UNCCD

Default change factors for land use change (FLU) in 20 years for land use reporting

classes moving to another class or classes remaining in the same class

According to our results:

* We recommend to use spatially predicted layers for all years when data are
available, rather than calculating SOC stock change based on land use conversion
factors.

* Uncertainty estimates for SOC stock predictions by digital soil mapping methods
provide a more reasonable estimation about the changes.

* In order to ensure the continuity of the reporting, it would be necessary to maintain
the national monitoring network with regular sampling.

* The accuracy of prediction could be increased by target-specific expanding of the
number of monitoring points, preferably optimized for mapping purposes.
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