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The LDN Concept

Following the 1992 Rio Earth Summit, the international community
established three conventions to enable sustainable development: The
United Nations Framework Convention on Climate Change (UNFCCQC);
the Convention on Biological Diversity (CBD); and the United Natfions
Convention to Combat Desertification (UNCCD).

The LDN concept was first brought to infernational attention in 2012
through the document ‘Zero Net Land Degradation: A New Sustainable
Development Goal (SDG) for Rio+20" (Lal, Safriel, and Boer 2012).

The UNCCD used this document to advocate the inclusion of a reference
to the LDN in the Rio+20 outcome document ‘The Future We Want’
(Chasek et al. 2015; UN 2012).
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Definition of LDN

The United Nations Convention to
Combat Desertification (UNCCD)
defines land degradation neuftrality
as “a state whereby the amount
and quality of land resources
necessary o support ecosystem
functions and services and
enhance food security remain
stable or increase within specified L e e e
temporal and spatial scales and RS e T
ecosystems”

The overarching concept of LDN, the key

elements of the conceptual framework,

and their interrelationships



The LDN

This paved the way for LDN to be adopted as SDG Target 15.3 which
states ‘By 2030, combat desertification, restore degraded land and saill,
Including land affected by desertification, drought and floods, and strive
to achieve a land degradation-neutral world" (UN 2015).

The 12th Conference of the Parties to the UNCCD (COP 12) subsequently
infegrated LDN intfo the UNCCD process in October 2015.

The UNCCD secretariat has since become the custodian agency for SDG
indicator 15.3.1 on LDN, meaning that national LDN reports for the
UNCCD are also used to report to the High-level Political Forum on
Sustainable Development (UNCCD 2017).



5 Strategic Objectives of the UNCCD 2018 — 2030
Strategic Framework

Strategic objective 1. To improve the condition of affected ecosystems,
combat desertification/land degradation, promote sustainable land
management and contribute to land degradation neutrality,

Strategic objective 2. To improve the living conditions of affected
populations,

Strategic objective 3. To mitigate, adapt to, and manage the effects of
drought in order to enhance resilience of vulnerable populations and
ecosystems,

Strategic objective 4. To generate global environmental benefits through
effective implementation of the UNCCD,

Strategic objective 5: To mobilize substantial and additional financial and
non-financial resources to support the implementation of the Convention
by building effective partnerships at the global and national level.



Four Building Blocks for LDN Target Setting

Leveraging LDN: facilitating the engagement of decision makers and
stakeholders involved in land management and the LDN target-setting
process,

Assessing LDN: sirengthening countries’ capacities for making informed
decisions on what action to take by assessing the current state of land and
the drivers of land degradation, using the best available data,

Setting LDN targets and associated measures: supporting countries to
define the country’s ambitions in combating land degradation by defining
LDN targets and measures,

Achieving LDN: helping countries to create an enabling environment by
integrating LDN into national policies and identifying investment
opportunities along with fransformative LDN programs and projects.



Key sites for monitoring soil organic
carbon (SOC; brown) in the context of
other indices of tracking land
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(green) by land types (blue).
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where SOC is the key indicator for LDN
(I.e. where land cover and net primary
productivity [NPP] are not expected to
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valuable as an indicator of LDN.

1. Land Degradation assessment

3. Historic
dregradation status

2, Current
degradation status

5. Reduce &. Reverss

7. Unmanaged/ 8. Managed lands 9. Unmanaged/
Naturzl lands of all types Matural lands

10. Managed
lands of all types

l

: 1 ~ .I -.I' E 'ul k] ;
il [with 11.5M 13.5IM
l nsity need Approached Technologies
far SOC measurements)

14. Grazing 15. Forests/ 16. Croplands

lands Woodlands 17. Mixed
- LDN planning

- Land areas

Non-50C indicators
where SOC is likely to
follow positive changes

e

indicator to verify LON
achievement (with high
intensity need for
measurements and
tracking of adoption
rates to verify LON)

@ soCtrackingis
necessary for verifying
LON achievement

T Chotte et al., 2019




To calculate SDG indicator 15.3.1, the sub-indicators are combined to defermine the

degradation status at the indicator level, and the results are spatially aggregated to calculate
the extent of degraded land over total land area

Sub- Metric Baseline Status (t ) Monitoring Period (t,) Total Area of Indicator 15.3.1
indicator sub-indicators sub-indicators Degraded Land Porportion of land
— that is degraded
— over total land area
p
Land Area N_T)] S Degraded land (t.)
cover
D N Total area of
@ @ p Positive Negative degraded land (t,)
LA NPP Stabl s
productivity D D 5 sl SRR
Negati
N bl Stable
ND Total land area
Carbon P
SoC
stock D S
Degraded land (t ) that
Classify land unit N| Classify land unit remains degraded {t,
using 10A0 using 10A0

Steps to derive SDG indicator 15.3.1 from the sub-indicators. ND is not degraded and D is
degraded. TOAQO is the ‘one-out, all-out’ principle for combining indicators



Sub Indicator 1. Land Cover and Change

The land cover and land cover change sub-indicator involves defining
transitions from one land cover type to another as either improving, stable
or degraded.

It points o changes in land cover where there is a loss in the provision of
valued ecosystem services.

The spatial regions idenftified by this sub-indicator can be used to define
boundaries for the assessment of the land productivity and SOC stock sub-
indicators, and also for the aggregation or disaggregation of results across
scales.

The six classes in the Intergovernmental Panel on Climate Change (IPCC)
land use change legend (Penman et al., 2003) are deemed suitable as a
minimum for reporting, however national agencies are encouraged to
enhance their ability to identity and map important land degradation
processes occurring in their country that may require disaggregation into
more defined land cover types.



https://www.sciencedirect.com/science/article/pii/S1462901118305768#bib0050
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Land Cover Map of Nallihan

District (1986)
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Land Cover Map of Nallihan

District (2018)
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Example graphical summary of the land cover/land use change matrix for the 6 IPCC classes (30 possible fransitions). Unlikely transitions
are highlighted in red text. Major land cover processes (flows) are identified and boxes are color coded as improvement (green), stable
(blue) or degradation (red). This is a guide only, and the determination of whether changes from one land cover type to another are
interpreted as degradation should be made by countries in the context of their land cover conditions



Sub Indicator 2. Land Productivity

For the purposes of SDG 15.3.1, changes in land productivity are
determined from Earth observations of changes in Annual Net Primary
Productivity (ANPP) between years.

This sub-indicator reflects the net effects of ecosystem changes on plant
biomass growth as an indicator of the health and productivity of the

land.

Observations of plant productivity, such as from the Normalized
Difference Vegetation Index (NDVI; Tucker, 1979) or other image
transformations sensitive to vegetation growth, can be used to determine

relative changes in plant growth between years.



https://www.sciencedirect.com/science/article/pii/S1462901118305768#bib0070
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Land Productivity Dynamics
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Sub Indicator 3. Carbon Stocks

Carbon stocks reflect the infegration of many processes affecting plant
growth, as well as the gains and losses from terrestrial organic matter
POOls.

As outlined in UNCCD decision 22/COP.11 (UNCCD, 2013), SOC stock is
the metric currently used to assess carbon stocks and will be replaced
by total terrestrial system carbbon stock once a standardized calculation
method is operational.



https://www.sciencedirect.com/science/article/pii/S1462901118305768#bib0080

Conceptual framework for quantifying changes in soil organic carbon (SOC) stocks

Level of detail SOC stock baseline SOC stock changes

Tier 1

Tier 2

Tier 3

Apply IPCC Tier 1 methods to assess SOC
stock change (0-30 cm) after default 20-
year period'; methods differ for mineral
and organic soils.

Apply IPCC Tier 1 methods that relate SOC stock to
environmental and management factors, with separate
approaches and defaults for mineral and organic soils.

Two general approaches:

a) Apply IPCC Tier 2 method, i.e. update of SOC reference

stocks and associated stock change factors with nationally-  a) Apply IPCC Tier 2 method using stock
determined values. SOC reference stocks can be determined change factors with nationally-determined
from global or national high-resolution, digital soil maps or from values;

measurements (e.g. national soil surveys); b) Apply methods derived from baseline
b) Where available and robust, apply methods that relate SOC data to changed environmental and
stock to environmental and management factors, using management conditions observed during

statistical learning methods (e.g. used in state-of-the-art digital the reporting year, i.e. use relationships
soil mapping studies) using best available baseline data for derived from global or national digital soil
SOC stock and environmental covariates (e.g. land cover) for mapping products.

defined reference period. Where possible, refine established

global relationship using national data.

a) As for Tier 2b above, but only using
measured soil data for the reporting period;
b) Derived from ecosystem modelling,
calibrated at points using results from new
fleld measurements/monitoring.

Two general approaches:

a) As for Tier 2b above, but only using measured soil data for
the baseline period;

b) Derived from ecosystem (process-based) modelling.



Combining Sub-Indicators

In the Good Practice Guidance, the principle used to combine results from
the three sub-indicators to determine the extent of degradation in SDG
indicator 15.3.1. Is "one-out, all-out” (10AQO), which is applied taking info
account changes in the sub-indicators which are depicted as

(i) positive or improving,
(ii) negative or declining, or
(iii) stable or unchanging.

If one of the sub-indicators is negative (or stable when degraded in the
baseline or previous monitoring year) for a particular land unit, then that
pixel or region would be considered as degraded, subject to validation by
national authorities.

Within the spatial features that comprise the study region, degradation is
considered to have occurred it degradation is reported in any one of the
sub-indicators.
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