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How significant is land degradation?

* Over 70% of ice-free terrestrial ecosystems have
been transformed from their natural state for
human use.

 Governments have reported that 1 in 5 of those
hectares is no longer productive, undermining the
well-being of 3.2 billion people

* If business as usual continues through 2050, GLO2
projects the further degradation of 16 million
square km — an area the size of South America.

* Land is limited, and will be needed for many

United Nations

necessary, but competing demands: food, water,

energy, climate, biodiversity and much more

(&) =554 | United for land https://www.unccd.int/resources/global-land-outlook/glo2
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Land is the substrate

Published in May, the Global Land Outlook, 2nd Edition warns that four of the
nine planetary boundaries, which define a “safe operating space for humanity”

— climate change, biodiversity loss, land use change, and geochemical cycles —
have already been exceeded. Land is the foundation for all of these.

We cannot stop the climate crisis today, biodiversity
loss tomorrow, and land degradation the day after. We
need to tackle all these issues together.

— UNCCD Executive Secretary lbrahim Thiaw

https://www.unccd.int/resources/global-land-outlook/glo2






Successfully addressing the Sustainable Development Goals requires
simultaneously halting and reversing land degradation.

Relevance of land degradation to targets of
each Sustain able Develapment Goal (%)
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The Intergovernmental Platform on Biodiversity and Ecosystem Services www.ipbes.net



How can we keep land in balance AND
navigate the inevitable SDG trade-offs?
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A balanced approach is needed. e

Desertification

* One that anticipates new degradation even as we plan
to reverse past degradation

* One that considers tradeoffs among competing
Interests across the landscape

* One that demands we do the right things in the right
places at the right scale

LDN provides the
framework for this.




=

A kvl balanoe = neutrlty = no net loss

Aol or RpSiuce new Segradntion ve
Sistoirabe Lond Menegement (5L

Fvarsa st degmd o%an via
restorstion & refa blirrtion

h.\,,;,:-'ﬁ"’b .

L

Land Degradation "

Y4
l//

AN
t<44/

¢
\

United Nations

Neutrality (LDN)

United for land

“A state whereby the amount and quality of
land resources necessary to support
ecosystem functions and services and
enhance food security remain stable or
increase within specified temporal and
spatial scales and ecosystems”

LDN seeks to maintain natural capital and the
ecosystem services that flow from it



Mechanism for —
achieving neutrality st

Neutrality = no net loss compared to the
reference state (baseline)

Baseline is NOW (current condition)

Counterbalancing future land degradation
(anticipated losses) through planned measures
to achieve equivalent gains elsewhere within the

same land type

“like for like”
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It Is about having the
right information...



...to do the right thiﬂgS IN the
right places at the right scale

United for land




Integrated land use
planning is the key
to achieving LDN

Using the best

Information available
Land degradation status
Land potential

Resilience
Socio-economic data
Gender considerations

In order to

* Optimize the spatial mix of
possible interventions

« Navigate trade-offs

Convention to Combat
Desertification

United for land
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What is does \~
integrated land use
planning involve?

- Integrated across competing social,
economic and environmental demands for
land

- This involves:
- Anticipating where degradation is likely to occur

- Modelling the inevitable tradeoffs among
competing demands on land resources, location
by location

- ldentifying the optimal mix of interventions
across the landscape

In order to achieve or exceed land degradation
neutrality

Essential to leverage existing land use
planning processes
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When planned gains
counterbalance all projected

losses, no net loss IS

achieved

A Map of Land Types Context*
|Lond Type “A" = Grossland)

A1
Lond Area: 15,000 ha

* Use= short grazing period

Status: Not Degraded

-
s

Az
Lond Area: 25,000 ho

Use: grozing excluded {
Stotus: Not Degraded - |

’

' lhtﬁ:gmzhgﬁliud

- Lond Area: 10,000 ha
" Use: short grozing period
Status: Not Degroded

Legend

(& All metrics are anticlpated to remain stoble

4 Positive change anticipated {In ot least one metric, others stable)
4 Negotive chonge anticipated {in ot least one metric)

Integrated

Management

Land Area: 10,000 ha _5
¥ the baseline (t0)
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Preparation for Decislons Anticipated Projected
Changein  Gains vs. Losses

(t1 - t0)

. . M Loss: 15,000 ha
Planning (t0) » Grazing period » § change > e
s anticipoted iCi

i - Stable: 25,000 ha
Livestock excl !
ssessment ™ rm:intni-m:iml:"rI » & change no change
of land potential, anticipoted ontidpoted
condition,
resilience and
S, S IR A Negative Loss: 10,000 ha
status, Including ~ » lﬂmmmnrnd » § change » degradation

anticipated

Goin: £0,000 ha
[ improvement
anticipated

Negati Loss: 10,000 h
d'u:rlg:! > degradation :

anticipated anbcipated

@ stoble (no change)
Degroded land or anticipated negative change
Mot degroded land or anticipoted postive change

1 8

Land Degradation

Neutrality Status
Anticipated

Net Gain: 5,000 ha



LDN Response Hierarchy

Prevention is better than cure

Avold: Land degradation can be avoided
by addressing drivers of degradation and
through proactive measures to prevent
adverse change in land quality of non-
degraded land and confer resilience, via
appropriate regulation, planning and
management practices.

REDUCE

2

Reduce: Land degradation can be
reduced or mitigated on agricultural
and forest land through application of
sustainable management practices
(sustainable land management,
sustoinable forest manogement).
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Reverse: Where feasible, some (but rarely all)
of the productive potential and ecological
services of degraded land can be restored or
rehabilitated through actively assisting the
recovery of ecosystem functions.




Because one size does not fit all...




Solutions
need to
Include
different
options for
different
contexts

https://www.ipcc.ch/srccl/

Response options based on land management

figricu ftu ne

Fo e ks

Saik

Otherecosysbems

Increased food productivity
Agro-forestry

Improved cropland management
Improved Ivestock managament
Agricultural diversimcation

Improved grazing land managament
Integrated water management

Reducad grassiand conversion to cropland
Forest management

Reducad celorestation and forest cegradation
InCreased 5D]|DI'E,E[‘I‘HZEEI'M‘IEEII'ITEI‘I.
Reducad soll erosion

Reduced soll safinization

Reducad soll compaction

Fire management

Reducad lzndslides and natural hazards
Regucad pollution Including acioication

Restoration & rexluiced converslon of coastal wetlands _— M u

Resioration & rediuced conversion of peatiands

Mitigation Adaptation Desertification  Land Degradation  Food Security  Cost
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Response options based on value chain management

Demand

Supply

Response options based on risk management

REk

Reduced post-harvest losses
Dietary change

Reduced Tood waste {consumer of ratailer)
Sustalnabie sourcing

Improved food procassing and retalling

Improved energy use In food systems

Livellhood dhsarsification
Management of urban spravl
Ri=k sharing Instraments

T — | —




Place-based approach

PLACE *
" e
Matural ecosystems/
protected areas
Green spaces and Sustainable territorial Regenerative food and Conservation and
APPROACHES water management development commodity production restoration of nature
™
ENABLERS Rights (tenure security) | Rewards (incentives/finvestments) | Responsibilities {(long term planning)
p.
* Community gardens » Land use planning ® Integrated farming » Ecological restoration
and urban farming Protect watersheds and (crops/trees/livestock) Wildlife idos d
- fertile farmland e
» Tree planting and = » Rangeland management buffer zones
wetland restoration » Manage urbanization » Sustainable » Indigenous community
ACTIONS » Green belts and » Sectoral coordination intensrhcation and management
buildings for green infrastructure agroecological » Sustainable harvesting
(roots fwalls) and supply chains practices in protected areas
®» Human health (quality » Water availability for » Food securty and » Nature's contribution
of life) urban residents rural hivelihoods to people
®» Clean air and water » Local and regional food  *» Healthy soils and » Global public goods
» Flood control security ecosystem functions (climate stability/
BEMEFITS and wastewater » Biodiversity » Reduced emissions Emdwer_artyr] .
management conseryation ® Focotounsm a
» Parks and recreation Reduced urban sprawl : E:ut;r -stn:-i:uge,l're-l:: harge cultural landscapes
Cooler temperatures rociversity

conservation



600D PRACTICE

Forest gardens

Diverse crops Integrated agniculture-aquaculture

Agroforestry
Perennial crops

Manure fertilizer
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Integrated pest management

Intergrated farming systems are
key to sustainable intensification

Tr-:- Kampong Chha fplan in Cambodiz

5 @ =xample l”‘"h jr Erent land anc watsl
.'nana:;oeh:-.'. practices can be integrated &0,
westock grazing rice pacdy stubble, aguacuiture
in water bodies] |t 250 demonstrates how thess
practices can be combined with s.ewliq‘.al»_re
=ements, such as vegetated Hed ns":s'r-; f
a highly efficent food production system that
privides sssantis! ecosystam services [=1.
pest control, pofination]
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Effective land governance is critical

7
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Land governance is the process by which decisions
are made regarding the access to and use of land.

Decision makers need to be steered
towards sustainability though inclusive
and responsive land governance
through:

Governance

- Effective laws and : K
regu_lat_lo_ns DO >

* Maximizing land tenure
Secu rlty Environmental priorities Right to use Enable

° Enhance Co_beneﬁts Of Economic priorities Right to access Incentivize

Social justice priorities Right to control Constrain

iImproved livelihood and well-
being |




LAND
- DEGRADATION
NEUTRALITY

Monitoring and
learning

- Global indicators: Land cover, land
productivity and soil organic carbon

- “One out, all out”, area basis

- Complemented by:
-Locally-relevant indicators
-Process indicators

A level balance = neutrality = no net loss

A e s et o v pt tepogon v -Outcome indicators

- Verified using local knowledge (multi-
stakeholder platforms nested across
scales)




Global monitoring et
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Convention to Combat
Desertification

SDG Target 15.3: “By 2030, combat 15 LIFE
desertification, restore degraded land ON LAND
and solil, including land affected by

-,
P
desertification, drought and floods, and ey
strive to achieve a land-degradation i
neutral world” —

SDG Indicator 15.3.1: Proportion of land that is degraded
over total land area.



Selection of indicators based on ecosystem 1. |pN framework

functions that provide ecosystem services  does not prescribe
how to measure

the indicators.

It recommends

% Areq

perlndcover [ ASrelevantto effort to achieve

dass)

consensus on
common criteria

B and standards to
int icators / .
harmonize
application.

Land-based
Ecosystem
Services (ES)

Monitor indicators
relative to the
baseline

Land-based
supporting

process




What is measured & monitored? &)

Three essential land degradation variables are
measured in all countries.

Transformational variable:
Trends in land cover change
Fast ecological variable:
Land productivity dynamics
Slow ecological variable:
Trends in soil organic carbon (SOC)

Countries may also measured any other '
relevant indicators




Slow ecological variable: Carbon stored as soill
organic matter builds healthy soil and sustains
humanity

ptosynthesis

U

Food
security

¢/ \\
&
AN

United Nations

Convention to Combat
Desertification

=

United for land



e,

\
P /“

L
<z

7
=

Soil organic carbon (SOC) stocks
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United Nations

Convention to Combat
Desertification

United for land

50, 1«-._35_"‘

75.1- 100"
. 100.1- 125
B 125.1- 150

W = 1s0.1

Source: International Soil Reference and Information Centre (ISRIC) SoilGrids250m dataset



Tiered approach to SOC stock estimation

Tier 1 — General
method with
default values

¢ Default data

¢ |Information on land
cover change

e Default stock change
factors

* Countries may use one of the 3 methods documented in the IPCC guidelines to

Tier 2 -

Additional use of
country-specific

data

e Change factors
e Reference SOC stocks

* Soil types and/or land
management
classification systems

Tier 3 — More

complex method

involving ground

measurements

and modelling

e Recommended for
countries with

adequate technical
capacity and data

determine baseline SOC stocks and changes in SOC stocks

* |tis good practice to use higher tiers for significant sources/sinks.
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Consistent with IPCC guidelines, supplements & refinements (IPCC 2006; 2013; 2019)



SDG Indicator 15.3.1

Proportion of land degraded over total land area

Default data from PRAIS 4 - not validated by the country
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Using globally harmonized analytical methods

* The Good Practice Guidance (GPG) provides the
analytical methods for calculating SDG Indicator
/| 15.3.1 using Earth observation data
 * Includes guidance the three sub-indicators, which
. aretrendsinland cover, land productivity and soil
~organic carbon stocks.
GUIDANCE = ° Reflects current best practice, data and knowledge
.« This guidance supports implementation of the Tier
| methods for Indicator 15.3.1 adopted by the UN
Statistical Commission

SDG Indicator 15.3.1

Proportion of land that is
degraded over total land area 4y

\ |/
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https://www.unccd.int/resources/manuals-and-guides/good-practice-guidance-sdg-indicator-1531-proportion-land-degraded
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Desertification

United for land

Data, tools and guidance for
monitoring and reporting

LAND
<2 = DEGRADATION
NEUTRALITY




LAND )

.3 | DEGRADATION
NEUTRALITY

United Nations

...1Is a unique stakeholder-driven initiative with a clear policy mandate
from UNCCD

...helps national and local actors in all countries use Earth
observations to achieve LDN

...promotes/supports collaborative development, provision & use of
EO datasets, quality standards, analytical tools, capacity building

...harmonizes methodologies & tools and arrive at broad consensus to
accelerate the achievement of multiple benefits from healthy land

@3 oo ‘ United for land

aﬂvv



A portfolio of partners & tools are needed
to support the achievement of LDN

* Data analysis needs vary depending
on the decision context

* For example, in integrated land use
planning:

' LUP4LDN

LADA
e Different P hases have different
requirements _Qgi\ji&{;ﬁiﬁ

e Varying needs depending on top-down

vs bottom-up, stakeholder WOEAT G/T‘l/d)F;RF\S TRENDS.EARTH

involvement, etc.
* A “federated” approach allows all

the opportunity to contribute @ ( ‘

LAND
DEGRADATION

NEUTRALITY
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Thank you!



Some extra slides If
heeded...



Land cover and land cover change \~7

United Nations

Convention to Combat
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United for land

. Tree covered areas
Grassland
Cropland

| Wetland Bt

B Artifical surfaces 4. o
Other land #

. Water bodies




Land cover and land cover change

The intention of the land cover sub-indicator is to identify where
degradation has occurred specifically as a result of land cover change
(e.g. deforestation, urban expansion, etc.)

Good practice principles to compute the land cover sub-indicator:

Identify key degradation processes that should be included in the
country’s assessment of land degradation

Select a land cover legend competent for capturing the degradation
transitions identified as significant

Generate a transition matrix that specifies land cover changes as
being either degradation, improvement or neutral transitions

Desertification

United for land




Transition matrix

ORIGINAL CLASS

FINAL CLASS

Forest Other
IPCCClass Land Grassland Cropland Wetlands  Settlements Land
Forest Land ; ;

Vi
Stable Veglztsastlon Deforestation  Inundation  Deforestation eglztsastlon

Grassland Agricultural Urban Vegetation

Afforestation Stable : Inundation :

expansion expansion loss

Cropland : U Veaetati

Afforestation Wlthqrawal of Stable Inundation rbar? e

Agriculture expansion loss
Wetlands Woody Wetland Wetland Wetland Wetland
g : Stable ; :

Encroachment drainage drainage drainage drainage

Settlements . . .
; Vegetation Agricultural Wetland Withdrawal of

tatestation establishment  expansion  establishment Sl Settlements
Other Land ; ; |

At foicsration Veggtatton Agncultyra Weﬂand Urbaq Stable

establishment  expansion establishment expansion

24
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Example of a land
cover matrix using
the IPCC classes

Improvement
(green), stable
(yellow) or
degradation (red).
Unlikely transitions
are written in red

...an example
only!
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Spatial Layers

301

502

303

S04

306

Al

& ( 5]  https://praisd.edw.ro/country/CIV/report/draft/so1/1 A 00 2 W = 3

Himanshu Sharma v

@ Please remember to save the form at the bottom of this page before leaving to avoid losing any unsaved changes.

S01-1.T4: Country Land Cowver Legend Transition Matrix &

Using the national land cover legend you reported in 501-1.T3, identify in the table below which transitions comespond to degradation (- sign), improvement (+ sign), or those that remain stable or exhibit no change in terms of land condition {zera), using the drop-down menus
provided in the table. In this context “no change” indicates that the transition is neither degradation nor improvement, or that the data is insufficient to unambiguously label as degradation or improvement. Highlight unlikely transitions, i.e., wheare transitions between classes are
llogical or implausible, using the checkbox provided.

Criginal/ Final Tres cover Shrub cover Grassland Cropland Regularly flooded land  Sparse vegetation Bare areas Built-up areas Open water Unclassified
Tree cover 0 - - - = = = - -
Shrub cover - o + + - - - - 0 0
Grassland - o + - = - - o o
-

Cropland + - - o - B = = 0 o
Regularly flooded land + B + + o - - - 0 o
Sparse vegetation + + + + o o - - 0 o
Bare areas + + + + + - o o o o
Built-up arsas + + + + + = 0 0 0 0
Open water o o o o o o o o o o
Unclassified 0 o o o o o o 0 0 o

Degradation Improvement Stable

: - 0 Countries should specify whether a transition

causes degradation (-), improvement

(+) or no change




Land productivity

. Dedlining
. Moderate dedine
| Stable but stressed

- Stable

- Increasing

Source: Land Productivity Dynamics (LPD) dataset produced by the Joint Research Centre (JRC) of the European Commission

United Nations

Convention to Combat
Desertification

llmiead fac land




Land productivity &)

United for land

Land productivity is the biological productive capacity of the land

It reflects long-term variations in the ecosystem functioning on plant and biomass
growth

It is calculated from the Normalized Difference Vegetation Index (NDVI),
considered as a proxy for net primary productivity



V4
I//

AN
t<44/

¢
\

W

Land Productivity degradation
dynamics

United for land

_—=
Figure 4-2
Stylised phases Stable &high
in the long-term
average trend of
land productivity.
A declining trend
of productivity, or
producti w-ty levels Declining & Increasing
that remain below the potentially but potentially
long-term average, may stressed stressed
indicate productivity
degradation.

High

Declining
Improving but high
& high

Long term average

Productivity

Low

Stable but potentially stressed

Time

Trajectory and level



Land productivity metrics
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TR

TR

Measures the Compares the
trajectory of current to
change in annual historical annual
productivity over productivity per
the long term per E

E

— .~

St =

Performance

Compares the local
annual productivity
with other areas
having similar land
productivity
potential

Three productivity metrics from the annual NDVI integral

United Nations

Convention to Combat
Desertification

United for land



Land productivity dynamics

Class
combination

S0 @0 =~ o~ h B W M
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Land productivity dynamics and land productivity

e degradation status derived from the combination of

metrics the three productivity metrics
Land productivity Land productivity
Trend State Performance dynamics degradation status
(5 classes) (3 classes)
Improving Improving Stable Improving Improving
Improving Improving _ Improving Improving
Improving Stable Stable Improving Improving
Improving Stable _ Improving Improving
Improving _ Stable Improving Improving
Stable Improving Stable Stable Stable
Stable Improving _ Stable Stable
Stable Stable Stable Stable Stable
Stable Stable . Degraded Stressed Stable
Stable _ Stable Moderate decline

Improving Stable

Improving

Stable Stable

Stable

Stable

B\
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United Nations

Convention to Combat
Desertification

United for land

Productivity metrics can
be combined to
determine five classes
of land productivity
dynamics and three
classes of land
productivity degradation



LDN target = baseline

Absolute numerical value of indicator / metric

A . Blue horizontal line is the minimum target

| level required to achieve LDN relative to

baseline (the average value during the
baseline setting period)
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LDN
exceeded
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Baseline
setting
period

LDN

-

LDN not .
achieved E

T (t0) Time

Baseline against which LDN is to be
achieved set as average value across

a perid immediately prior (e.g.,, 2000-2015)
for each indicator

(t1) T

Reporting in the future (e.g., 2030) —
target of LDN relative to baseline
to be acheived by now (t1-t0)
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United for land

In order to maintain
neutrality, the baseline
becomes the target to
be achieved

Baseline: the land-
based natural capital as
measured by a set of
globally agreed LDN
Indicators at t0

Neutrality is usually the
minimum objective



One out all out rule

If one of the sub-indicators shows
significant reduction or negative change
(or is stable when degraded in the
baseline or previous reporting period)
for a particular land unit, then it would
be considered as degraded subject to
validation by national authorities

A(Degraded);, = A(persistent);, + A(recent);,, — A(improved); ,

A(persistent)i,n = Areas of land that have persisted in a degraded state since the baseline period,
A(recent)i,n = Areas that have degraded since the baseline period

4 \
“Aﬁ\ék
United Nations
O Beertcation
United for land
__Indicator |
Land cover Productivity SOC Degraded
Y Y Y Y
Y Y N Y
Y N Y Y
Y N N Y
N Y Y Y
N Y N Y
N N Y Y
N N N N

A(improved)i,n = Areas that have improved from a degraded state to a non-degraded state since the baseline period.



How do we link SDG Indicator 15.3.1 to the

achievement of LDN?

A Map of Land Types Context* Metric values Decisions Metric values Gains vs. Losses
(Land Type “A” = Grassland) at Baseline (t0) in Future (t1) (t1 - t0)
A1 Land Cover: Grassland © Land Cover: Grassland Loss: 15,000 ha
U';‘;f‘ghﬁ':a‘r;gfoo ha 4 =itz OM/haryr p OFOzing ge’i"d » 8 NPP=7.1 DM/ha/yr  » significant
: short grazing perio S0C=54.5 tC/ha extended © 50C=539 tC/ha degradation

Status: Not Degraded

A2
Land Area: 25,000 ha
Use: grazing excluded
Status: Not Degraded

A3
Land Area: 10,000 ha
Use: long grazing period
Status: Degraded

A4
Land Area: 40,000 ha
Use: med. grazing period
Status: Degraded

A5
Land Area: 10,000 ha
Use: short grazing period
Status: Not Degraded

Metrics
Land Cover: nationally refined land potential class where change in
class may be characterized as positive or negative

NPP level (tDM/ha/yr, where a change in the absolute value may be

positive or negative

SOC stock (tC/ha, to 30 cm) where a change in the absolute value

may be positive or negative

Land Cover: Grassland
NPP=12.8 tDM/ha/yr
S0C=63.6 tC/ha

Land Cover: Grassland
NPP=6.5 tDM/ha/yr
S0C=51.1tC/ha

Land Cover: Grassland
NPP=10.3 tDM/ha/yr
S0C=47.6 tC/ha

Land Cover: Grassland
NPP=11.9 tDM/ha/yr
SOC=54.6 tC/ha

v

v

Livestock exclusion
maintained

Long grazing period
continued

Sustainable grazing
management
introduced

Urban expansion

NPP: Net Primary Productivity
SOC:  Soil Organic Carbon
DM: dry matter

® Land Cover: Grassland

»  ©NPP=13.1 tDM/ha/yr

\ 4

© S0C=63.8 tC/ha

© Land Cover: Grassland
¥ NPP=3.9 tDM/halyr
¥ 50C=40.7 tC/ha

© Land Cover: Grassland
© NPP=10.8 tDM/ha/yr
4 S0C=51.2 tC/ha

¥ Land Cover: Urban
& NPP=7.1 tDM/ha/yr
© 50C=54.3 tC/ha

| 2

No Change

in LDN Status
25,000 ha stable

Loss: 10,000 ha
significant
degradation

Gain: 40,000 ha
significant
improvement

Loss: 10,000 ha
significant
degradation

3 8

Land Degradation

Neutrality Status
(t1-t0):

Net Gain: 5,000 ha

Compare the proportion of
degraded land to improved
land (losses vs. gains)

Remember
counterbalancing, i.e. a
gain in one land type
cannot

counterbalance a loss in a
different land type



