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LAND IS OUR 

PRIMARY SOURCE 
OF NATURAL 
CAPITAL

LAND DEGRADATION is the loss or reduction 
in land productivity. 

When land is degraded, we lose natural capital, 
and thus all the benefits that land and nature 

contribute to people.
Ph credits: Asian Development Bank



Up to 40% of the planet’s land is degraded, directly affecting 

half of humanity

The rate at which fertile soil is being lost per year is alarming

In drought-prone areas, land degradation problems are 

particularly severe, especially affecting the most vulnerable 

rural communities and smallholder farmers, who are highly 

dependent on agriculture for their livelihoods and food 

security and nutrition.

If business as usual continues, by 2050 the GLO2 report 

projects additional degradation of an area almost the size of 

South America.

LAND DEGRADATION IS A GLOBAL SEVERE CHALLENGE

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

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


Climate change

LD is a driver of climate change 

through emissions of GHGs and 

reduced uptake of carbon

Climate change exacerbates land

degradation: + soil erosion, vegetation

loss, wildfires, + water scarcity

Land degradation Biodiversity loss

LD is a driver of biodiversity loss 

through land use change, habitat 

loss and fragmentation

BD loss intensifies land 

degradation processes by 

decreasing land productivity 

and soil health





CUSTODIAN AGENCY

Responsible for compiling and verifying country 
data and metadata and for submitting the data, 
along with regional and global aggregates to the 
United Nations Statistics Division. Provides 
Technical guidance to countries.



WHAT IS LDN?
“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”. 

✓ Land based solutions address 

biodiversity loss and climate 

change

✓ LDN is an accelerator for the 

attainment of multiple SDGs 



SUSTAINABLE LAND 
MANAGEMENT

SLM represents a holistic approach to preserving 

the vital functions and services provided by 

land in a long-term, sustainable productive 

capacity, by integrating biophysical, socio-

cultural and economic needs and values.

SLM provides appropriate land-based solutions to 

simultaneously address desertification, land 

degradation and drought, support climate 

change adaptation and mitigation, and achieve 

other co-benefits, such as protecting biodiversity 

and the quantity and quality of soil and water 

resources.

SLM can support the objectives of the three Rio 

Conventions (UNCCD, UNFCCC and CBD), as 

well as several SDGs.



WE HAVE TOOLS & KNOWLEDGE

https://qcat.wocat.net

Technical 

specifications? 

Costs? 

What?

How? 

Where?

Impacts?

Benefits?

https://qcat.wocat.net/


SLM 
TECHNOLOGIES 
& APPROACHES

LANDSCAPE 
DEVELOPMENT

LDN provides a framework 
for a balanced approach, 
which considers trade-offs 

and anticipates new 
degradation



NEUTRALITY 
MECHANISM

To achieve LDN we need to focus on 
planning to counterbalance anticipated 
losses with planned gains, within  unique  
land  types

STRATIFICATION OF LAND 
TYPES

Cowie et al. 2018

https://doi.org/10.1016/j.envsci.2017.10.011

https://doi.org/10.1016/j.envsci.2017.10.011


Neutrality Mechanism

Response Hierarchy

Objective: Achieve LDN



LDN RESPONSE HIERARCHY

In the LDN approach the focus is 
on avoiding land degradation as 
the most cost-effective way to 
maximize the conservation of 
natural capital.

Reversing land degradation is an 
important part of the solution but 
will not be enough if we continue 
degrading land.



Neutrality Mechanism

LDN Monitoring

Objective: Achieve LDN

Response Hierarchy



SDG 15.3.1
PROPORTION OF LAND 

THAT IS DEGRADED 

TRENDS IN LAND 
COVER

TRENDS IN LAND 
PRODUCTIVITY

TRENDS IN CARBON 
STOCKS

“While  it is difficult for a single indicator to fully capture the state or condition of 
the land, the sub-indicators are proxies to monitor the essential variables that 
reflect the capacity of the land to deliver ecosystem services” Sims et al. 2021



Monitoring Framework for LDN

• Enabling policies

• Monitoring 
systems

• Enhanced 
capacities

Process/response 
indicators at 

national and sub-
national level • Area of SLM 

adoption

• Area of restoration

• Alternative livelihood 
options

Stress 
reduction/chang

e in pressure 
indicators at the 
landscape scale 

• Soil erosion

• Soil pollution

• NRM-based 
incomes

• Gender equality

National LD 
indicators

• Land Cover 
change

• Trends in 
Land 
Productivity

• Trends in 
Carbon Stock 

Change of 
state/impact 

indicators: global 
LDN indicators

SDG 15.3.1

Proportion of 
land degraded

Gains and 
losses of 
productive 
land

LDN reporting 
to the UNCCD 



Coffee break



NATIONAL PROCESSES FOR LDN IMPLEMENTATION

NATIONAL 
COMMITMENTS

In 2015, UNCCD Parties were 

invited to formulate voluntary 

targets to achieve Land 

Degradation Neutrality (LDN) 

in accordance with their specific 

national circumstances and 

development priorities. 

Countries also have their 

National Action Plans (NAP) 

to implement the UNCCD.

LDN PROJECTS NATIONAL 
REPORTING

Countries use existing 

financing opportunities and 

partnerships (GEF, 

Adaptation Fund, MDB 

funding, etc) to implement 

the UNCCD and achieve 

national commitments such 

as the LDN targets

Parties are required to 

communicate reports, on 

measures undertaken to 

implement the Convention 

through the UNCCD Performance 

Review and Implementation 

System (PRAIS) every 4 years. 

Since 2018, the UNCCD reporting 

process has also contributed to 

follow up SDG 15.3



LDN TARGET SETTING

• 102 countries published their national LDN reports in the 
UNCCD website (https://www.unccd.int/our-
work/country-profiles);

• 72 countries with high-level government adoption.

The Global Mechanism and the 
secretariat of the UNCCD established 
the Land Degradation Neutrality 
Target Setting Programme (LDN 
TSP) to assist countries to achieve 
LDN by 2030. Globally, this work has 
resulted in voluntary commitments to 
restore over 450 million hectares of 
degraded land

source: https://www.pbl.nl/en/publications/goals-and-commitments-for-the-restoration-decade

1

https://www.unccd.int/our-work/country-profiles
https://www.unccd.int/our-work/country-profiles


PARTICIPATORY WORKSHOPS

LDN PROJECTS2
Many countries have on going projects related to LDN. Uncoordinated efforts usually represent a 

barrier for the optimization of investments. Many projects develop knowledge products and 
capacities for monitoring LDN. It is always important to make an effort to reach out and build on 

existing knowledge and create synergies. 

FIELD VALIDATION

HANDS-ON TRAININGS

For example: Within the 
GEF funded Turkiye LDN 
project a LDN decision 
support system was 
developed, which was 
upscaled to more than 30 
countries. The results 
allowed an enhaced
national reporting 
process.



3 NATIONAL REPORTING

… goes onhttps://prais4-reporting-manual.readthedocs.io/en/latest/index.html



PRAIS 3 REPORT: 2000-2015 (Baseline)



PRAIS 4 REPORT: 2000-2015 (Baseline) 
and 2015-2019 (Reporting Period)



WORKING 
SESSION 1:

Exploring a 
country UNCCD 

profile 

01

02

03

04

GO TO UNCCD website

and SEARCH FOR A COUNTRY

DOES IT HAVE LDN 
TARGETS? Briefly look at 
the TSP report, what does it
contain?

Did the country report to UNCCD 
in 2022/3 (PRAIS4)?
What is the proportion of land 
degraded in the baseline and 
reporting periods?

Does it have a National Action 
Plan? What information is in it?



Lunch



SLM 
TECHNOLOGIES 
& APPROACHES

LANDSCAPE 
DEVELOPMENT

LDN provides a framework 
for a balanced approach, 
which considers trade-offs 

and anticipates new 
degradation

WE NEED RELIABLE MAPS OF LAND 
DEGRADATION



MAPPING LAND 
DEGRADATION 

Prioritize areas for interventions

Decide what to do where 

(informed decision making)

Support Land Use Planning processes

Establish and refine national targets and 

commitments

Optimize investments by finding synergies 

among UN conventions and SDGs

Monitor progress towards LAND 

DEGRADATION NEUTRALITY (LDN)

Report to UNCCD



MAPPING LAND 
DEGRADATION 
IS NOT EASY

Causes, processes and impacts of LD change 
over space and time

Estimations need to make sense across scales

“Land degradation cannot be globally 

mapped by a single indicator or through 

any arithmetic or modelled combination 

of variables”

WAD, 2018



Clearly

YES

I don’t

think

so

Well, it

depends..



Accumulated evidence that
certain core issues related to land 
degradation currently co-exist at

a given location

CONVERGENCE 
OF EVIDENCE



Convergence of evidence: 

Relevant for many SDGs

FIRES, IRRIGATION, 

LIVESTOCK DENSITY

Underlying pressures that

increase degradation 

vulnerability

SOILS

Soil texture, 

topography, erosion 

rate, risk, etc

Climate induced

changes
Biodiversity loss, 

Kunming-Montreal 

Global biodiversity 

framework targets

TRENDS IN RAINFALL, 

ARIDITY, SPI

KEY BIODIVERSITY 

AREAS & PROTECTED 

AREAS



The most likely explanation (hypothesis, inference, explanation, conclusion or best guess) about the status of LD at a 
given location that can be updated / improved with additional local information

CONVERGENCE 
OF EVIDENCE
Cloud computing / 
User friendly apps

LOCAL
Data / Expert Knowledge 

/ SLMs

GLOBAL
Earth Observations / 

Datasets



SDG 15.3.1
PROPORTION OF LAND 

THAT IS DEGRADED 

TRENDS IN LAND 
COVER

TRENDS IN LAND 
PRODUCTIVITY

TRENDS IN CARBON 
STOCKS

“While  it is difficult for a single indicator to fully capture the state or condition of 
the land, the sub-indicators are proxies to monitor the essential variables that 
reflect the capacity of the land to deliver ecosystem services” Sims et al. 2021



PARTICIPATORY PROCESSES FOR 
INFORMED DECISION MAKING

Relevant and reliable maps of land degradation 
are a basic input for prioritizing areas of 

intervention, optimizing resources, reporting to 
UNCCD and ILUP processes.

Mapping LD is not easy and countries are 
struggling to develop maps that make sense 

across scales and monitor LDN. Moreover, their 
use in decision making process is very limited. 



PARTICIPATORY PROCESSES 
TO MAP LD

a) allow for an inclusive, participatory, inter-institutional, 
multi-stakeholder process versus an individual/consultant-
based reporting process; 

b) develop long-term capacities for LDN within the 
Ministries, using the reporting process as an opportunity 
and momentum; and

c) develop a country-owned system useful beyond the 
reporting process to guide decisions in land management 
and restoration overall, also in relation to the climate and 
biodiversity targets.



The maps resulting from the participatory process 
and SDG 15.3.1 estimations obtained reflected the 
estimations that the national and local experts 
considered appropriate.

Estimations of LD were always higher than the 
ones estimated by global and default datasets.

These results contributed to more accurate 
estimations at global level but also resulted 
in relevant maps of LD that the countries 
then use to develop national SLM/LDN 
strategies and prioritize intervention sites.

PARTICIPATORY PROCESSES TO MAP LD



GENERAL 
APPROACH

Each country was a different process, but 
in all cases the process consisted of 

participatory workshops with diverse 
stakeholders that were NOT necessarily 
GIS experts and GEE apps were used to 

support the discussions

Bosnia and Herzegovina

Colombia



PARTICIPATORY WORKSHOPS

One day per sub-indicator
- presentation of the theoretical background
- discussion in groups using the pre-processed data and tools
- comparison and reflection on results

Stakeholders from different institutions and backgrounds
- representatives of different regions
- work groups per region/sector
- gender balanced and as representative as possible
- Knowledge of the field and degradation processes (not GIS experts) 

Focussed on discussions and decision making 
- Tools were not the point of the discussions
- A process for enhancing the enabling environment: capacity development, 

cooperation and coordination, raising awareness



SDG 15.3.1
PROPORTION OF LAND 

THAT IS DEGRADED 

TRENDS IN LAND 
COVER

TRENDS IN LAND 
PRODUCTIVITY

TRENDS IN CARBON 
STOCKS

“While  it is difficult for a single indicator to fully capture the state or condition of 
the land, the sub-indicators are proxies to monitor the essential variables that 
reflect the capacity of the land to deliver ecosystem services” Sims et al. 2021



Default data set: The European Space 
Agency (ESA) Climate Change Initiative Land 

Cover (ESA CCI-LC) 300m dataset

20
00

37 ESA 
categories

7 UNCCD cat

20
15

L
C

 c
h

a
n

g
e

Regrouping

LC data Transitional Analysis LC degradation map

TRENDS IN LAND COVER



TRENDS IN 
LAND 

COVER

CHOOSE BEST AVAILABLE DATA
01 National, ESA, CORINE, etc

02

03

04

SELECT A LEGEND

That allows monitoring of 
key degradation processes

TRANSITION MATRIX

Changes lead to degradation, 
improvement or are neutral

VALIDATE

Field validation, error 
adjusted area estimates



Default data derived from the ESA CCI-LC dataset 

v. 2.0.7, 2017.

(http://www.esa-landcover-cci.org/):

➢ Global Coverage - harmonized

➢ Spatial resolution: 300m

➢ Based on moderate resolution satellite data 
(ENVISAT MERIS, MODIS, SPOT VGT and PROBA-V)

Maps updated to 2019 for PRAIS4

Access:
http://maps.elie.ucl.ac.be/CCI/viewer/index.php

DEFAULT DATA

http://www.esa-landcover-cci.org/
http://maps.elie.ucl.ac.be/CCI/viewer/index.php


SDG Indicator 15.3.1 European Space Agency Climate Change Initiative Land Cover

Tree-covered areas

Tree cover, broadleaved, evergreen, closed to open (>15%)

Tree cover, broadleaved, deciduous, closed to open (>15%)

Tree cover, broadleaved, deciduous, closed (>40%)

Tree cover, broadleaved, deciduous, open (15–40%)

Tree cover, needle leaved, evergreen, closed to open (>15%)

Tree cover, needle leaved, evergreen, closed (>40%)

Tree cover, needle leaved, evergreen, open (15–40%)

Tree cover, needle leaved, deciduous, closed to open (>15%)

Tree cover, needle leaved, deciduous, closed (> 40%)

Tree cover, needle leaved, deciduous, open (15–40%)

Tree cover, mixed leaf type (broadleaved and needle leaved)

Mosaic tree and shrub (>50%)/herbaceous cover (< 50%)

Wetland
Tree cover, aquatic or regularly flooded in fresh or brackish water

Tree cover, aquatic, regularly flooded in salt or brackish water, mangroves

Shrub or herbaceous cover, flooded, fresh/brackish water

Grassland

Mosaic herbaceous cover (>50%)/tree and shrub (<50%)

Grassland

Shrubland

Shrubland evergreen

Shrubland deciduous

Lichen and mosses

Sparse trees (<15%)

Sparse shrub (<15%)

Sparse herbaceous cover (<15%)

Cropland

Cropland, rainfed

Herbaceous cover

Tree or shrub cover

Cropland, irrigated or post-flooding

Mosaic cropland (>50%)/natural vegetation (tree, shrub, herbaceous cover) (<50%)

Mosaic natural vegetation (tree, shrub, herbaceous cover) (>50%)/cropland (< 50%)

Artificial surfaces Urban areas

Other land

Bare areas

Consolidated bare areas

Unconsolidated bare areas

Permanent snow and ice

Water bodies Water bodies

The default UNCCD 

land cover legend for 

SDG indicator 15.3.1 

is a modified version 

of the 

Intergovernmental 

Panel on Climate 

Change (IPCC) six 

land use categories, 

wherein this modified 

version, ‘water 

bodies’ are separated 

from ‘wetlands’ and 

grouped in a seventh 

class 



Best available Land cover data

Data

Panama National data – 2000, 2012, 2020

Colombia National data -2001, 2012, 2019

Ecuador National data - 2000, 2014, 2018

Bosnia and 
Herzegovina

Default (ESA CCI) reclassified

Turkey Regional data (CORINE) – 2000, 
2012, 2018

Bhutan Default (ESA CCI) reclassified

Use of default data can be improved by a 
more in depth analysis and reclassification. 
BiH, for example, identified shrublands as a 
separate category. This is an important and 
particular Mediterranean ecosystem that is 
also a hotspot of degradation.



Best available Land cover data

https://www.wocat.net/en/ldn/wocatapps/



In Turkiye re-classification of CORINE data was 
not easy

?



Re-classification of CORINE data was not easy

• CORINE classes 3.2.3 (Sclerophyllous vegetation) and 3.2.4 (transitional 
woodland/shrubs) could be reclassified either as grasslands or as tree covered 
areas. 

• A detailed analysis of alternative re-classifications of CORINE land cover classes 
was undertaken, including the use of specific GEE App for land cover transitions. 

• The official national estimates of forest area and agricultural land were 
considered in the analysis to contribute to the alignment of the results with national 
statistics. 

• A field trip to validate the land cover transition maps in the Türkiye LDN Decision 
Support System contributed to identify the best reclassification of the CORINE land 
cover classes into the 7 UNCCD classes. In the field trip, 30 sites were visited in the 
Central Anatolia Region



SAME data
DIFFERENT Re-classifications

Different re-classifications of CORINE 
Land cover 2018 were compared in 
Türkiye during the LDN project: 

(a) default re-classification, 
(b) Türkiye re-classification; 
(c) Türkiye adjusted re-classification, 

the one that was finally used.



Which are the main processes of Land 
Degradation in your country that originate from 
a change in land cover?

LD processes and legend



LD processes and legend
Discussion of LD processes due to LC changes in BiH

Results by groups in Turkiye LC transitions workshop



LD processes and legend

Legends

Panama 9 categories – manglar and 
rastrojo

Colombia 12 categories – mosaics, 
agroforestry, snow and glaciars

Ecuador 7 categories

Bosnia and 
Herzegovina

8 categories with shrublands

Turkey 7 categories

Bhutan 7 categories with Shrublands 
and no wetlands

Bhutan alternative re classification of default data



Alternative legend and transition matrix validated 
through `participatory processes

“National decisions about which land cover transitions are linked to a 
degradation process should be made in a participatory, transparent and 
deliberate way through a multi-stakeholder consultation process”



Transition matrix

Results in Colombia



Transition matrix

Turkiye Example of analysis of group results of transitions from croplands where the transition 
from crop to tree covered areas was considered positive for some and negative for other 
groups:

During the workshop, the 
experts worked in groups 
according to their 
expertise (e.g. forestry, 
agriculture, etc.). This led 
to some contrasting land 
cover transition matrices.



Transition matrix

Different from the default:

Turkiye LC transition matrix:



Validation
In Turkey a field trip was done to validate the transitions map 
and the different possibilities  of reclassification of CORINE data
The LDN DSS was used during the field trip
More time is needed for this

Example: A site where a land cover 
transitions from forest to grasslands was 
detected in the baseline period (2000-2012) 
with the default re-classification but when 
validated in the field in 2022, such change 
had not occurred and the area had been a 
stable tree covered area.



FINAL RESULTS



2 PERIODS TO REPORT

Baseline 2000-2015
Reporting period 2016-2019

3 COMPARABLE MAPS
2000, 2015, 2019



RESULTS in Bhutan

● The best available data set is ESA CCI
● Wetlands should be better mapped in the future and will 

be merged with water bodies
● The 7 UNCCD categories are not enough to map one of 

the country’s main degradation process, woody 
encroachment, so shrublands will be added as a 
category

● Between 2000 and 2019 there are 74,598 ha are 
detected with land cover change

2000

2015

2019The selected legend



SDG 15.3.1
PROPORTION OF LAND 

THAT IS DEGRADED 

TRENDS IN LAND 
COVER

TRENDS IN LAND 
PRODUCTIVITY

TRENDS IN CARBON 
STOCKS

“While  it is difficult for a single indicator to fully capture the state or condition of 
the land, the sub-indicators are proxies to monitor the essential variables that 
reflect the capacity of the land to deliver ecosystem services” Sims et al. 2021



Time series of NDVI data

● Every 16 days (the algorithm chooses the best available pixel 
value: low clouds, low view angle, and the highest NDVI value)

● 250 m spatial resolution 

● 23 composites per year 

● Global scale

https://modis.gsfc.nasa.gov/data/dataprod/mod13.php

TRENDS IN LAND PRODUCTIVITY



Other vegetation indexes

EVI: Enhanced vegetation Index

(corrects for atmospheric conditions 

and canopy background noise, more 

sensitive in areas with dense 

vegetation)

SAVI: Soil Adjusted Vegetation 

Index 

(corrects the influence of soil 

brightness when vegetative cover is 

low



34,5

%

21,8

%

32,7

%
10,9

%

Land Productivity Trends
Same data + different analytical approaches = very different results

Teich et al. 2019

Integration of Expert
Knowledge

Upper Sakarya Basin, Turkey

https://doi.org/10.3390/rs11242918


DIFFERENT ANALYSIS / ALGORITHMS

1- Trends.Earth

2- JRC (Default)

3 FAO WOCAT



Three measures of change derived 
from NDVI time series data

TRAJECTORY STATE PERFORMANCE

Measures the rate of 
change in primary 
productivity over time.

Compares the current 
productivity level in a 
given area to historical 
observations of 
productivity in that same 
area.  

Measures local productivity 
relative to other similar 
vegetation types in similar 
land cover types or 
bioclimatic regions 
throughout the study area.



Trajectory



Distinguishing 
human induced 

land degradation 
from the effects 

of climate 
variability

WATER, LIGHT, 
TEMPERATURE

Different factors affect
primary productivty

INTERPRETING 
VARIABILITY

Historical precipitation
information as a context

CLIMATE CORRECTION 

METHODS
Residual Trend Analysis
(RESTREND), Rain & Water Use 
Efficiency (RUE & WUE)



RESIDUAL TREND 
ANALYSIS

Trends in vegetation production
independent of rainfall

Regression

between ΣNDVI and growth
season sum ln(rainfall) per 
pixel.

RESIDUALS

Difference between
observed and predicted
ΣNDVI

Residuals Trend

RESTREND-residuals’ are 
regressed on time

1

2

3



Trend Restrend

Chirps
Restrend

Persiann
Restrend

GPCP

RUE 

Chirps
WUE

RUE 

Persiann
RUE GPCP

2001-2018 2001-2018 2001-2018 2001-2018

2001-2018 2001-2018 2001-2018
2001-2018

Turkistan Oblast, Kazakhstan



State (temporal comparison)



Baseline period

Current period

Turkistan Oblast, Kazakhstan



Performance (spatial comparison)





DIFFERENT ANALYSIS / ALGORITHMS

1- Trends.Earth

2- JRC (Default)

3 FAO WOCAT



JRC – Default in PRAIS4

https://github.com/xavi-rp/LPDynR

https://doi.org/10.1016/j.ecolind.2021.108386

1 km2

Data source: Copernicus Global Land long
term NDVI, based on
SPOT/VEGETATION, PROBA-V

https://github.com/xavi-rp/LPDynR
https://doi.org/10.1016/j.ecolind.2021.108386


Baseline (2000-2015)



Reporting period (2004-2019)



DIFFERENT ANALYSIS / ALGORITHMS

1- Trends.Earth

2- JRC (Default)

3 FAO WOCAT



STRATEGY

Use the “official” legend of 5 categories

Produce a flexible approach were users can 

easily modify parameters 

Open code & FAIR data & easy access

Base the development on the JRC simplified 

GEE code produced by FAO 

Integrate ideas implemented of Trends.Earth

approach  

Co-development with countries and capacity 

building

Build on previous efforts and lessons 
learnt 



SCRIPT IN GEE

https://code.earthengine.google.com/e0032bfa4decd08f77d8dd5408d1ed67

https://code.earthengine.google.com/e0032bfa4decd08f77d8dd5408d1ed67


Baseline Period
2001 - 2015

Reporting Period
2005 - 2019

Long-Term
2001 - 2021

GLOBAL RESULTS
of the previous script for different periods



HOW IS IT 
CALCULATED?

DATA

01 NDVI time series from MOD13Q1.006 
Terra Vegetation Indices 16-Day Global 
250m

02

03

04

SUB-INDICATORS

Steadiness (trend + MTID), 
initial biomass, State 

CLASSIFICATION

36 categories groups in 5 LPD 
categories (see table)

MASKS

Hyperarid areas and water



DATA01

Seasonality is
removed by

calculating the anual 
means

Quality correction QC: Pixels with
SummaryQA of 2 and 3 are replaced
by the anual mean value

Annual 

means re 

calculated 

after QC



SUB-INDICATORS: STEADINESS02

TREND
MTID

Multi Temporal Image Differencing

The significance is considered

Mann Kendall (α=0.05)

3 categories :

1: Negative trend – Significative

2: No significative Trend

3: Positive trend - Significative

STEADINESS

Combinations categorized in 4 types of steadiness

(MTDI helps when there is no significance)

Multi Temporal Image Differencing 

(MTID) using Last 3 years mean

2 categories :

1: Negative MTID

2: Positive MTID



SUB-INDICATORS: STATE (GPP Change)02

Baseline: 15 years

Time 2: Mean of last 4 years

Threshold is a percentile jump lager than 2 positions:

Class 1: Negative – Time 2 more than 2p Lower than Time 1

Class 2: Neutral – percentile jump less than 2

Class 3: Positive – Time 2 more than 2p Higher than Time 1

Time 1: Mean of First 4 years

Locate the position of this values

1

2

3



SUB-INDICATORS: INITIAL BIOMASS02

Low : < 0.4

Medium: 0.4 – 0.7

High: > 0.7 

NDVI of 3 first years
3 CATEGORIES Higher RESILIENCE in 

areas with higher levels

biomass

Each country can change these parameters using for example their mean and the SD



CATEGORIZATION:03



MASKS: WATER MASK04

250m Yearly MOD44W Land/Water 

time series

If water is present in a pixel for 

more than 12 years

NoData

Permanent Water



MASKS: HYPERARID AREAS04

16-days NDVI time series

If NDVI is always below 0.25

Masked as desert

STABLE



TRENDS IN 
LAND 

PRODUCTIVITY

CHOOSE BEST AVAILABLE DATA
01 Trade off between temporal and spatial

resolution

02

03

04

EXPLORE DIFFERENT ANALYSIS

SAVI, EVI, NDVI, ESPI, algorithms, 
periods, trends in precipitation, etc

EXPERT KNOWLEDGE

Choose the most representative 
result via participatory process

VALIDATE

Field validation, 
identification of false 
positives and negatives



4.1.3 Interpretation and further work
Countries should ultimately strive to report changes in land productivity at the highest level of detail and
rigour. However, differences between countries in their capacity to conduct remote sensing analyses,
access to and availability of data sets and the range and distribution of productivity conditions will make
some methods more suitable in some countries than in others.

4.2.3.2 National datasets
The default datasets are recommended for use only where a more suitable national dataset is not 
available. Ideally, countries will have, or aim to produce, a land productivity time series dataset that best 
suits their landscape and land productivity characteristics

B.5 Validating productivity
measurements
Teich et al. (2019) developed a software survey tool to harness expert 
opinion to identify the best representation of productivity Trend in 
Argentina. While this process can be time consuming, the expert’s 
opinions also yielded additional information on the drivers of productivity 
change, and established a network which may increase the likelihood of 
adoption of new methods in future.



The most representative LPD map

1.- Which model is best for your
country?

2.- Which processes relate with the
“Red areas”?

3.- Which processes relate to “Green 
areas”?

4.- What is the model that provides
the worst results?



PRAIS 4 – Comparison of SDG 15.3.1

Default data PRAIS4 (JRC LPD)
Baseline 2001-2015 

https://maps.tools4ldn.org/

≈7% (global scale)

≈1.4% (Bhutan)

https://maps.tools4ldn.org/


PRAIS 4 – Comparison of SDG 15.3.1

Trends.Earth LPD 
Baseline 2001-2015 

https://maps.tools4ldn.org/

≈16% (global scale)

≈9.6% (Bhutan)

https://maps.tools4ldn.org/


PRAIS 4 – Comparison of SDG 15.3.1

https://maps.tools4ldn.org/

≈26% (global scale)

FAO-WOCAT LPD 

Baseline 2001-2015 

≈11.5% (Bhutan)

https://maps.tools4ldn.org/


4 DAY PARTICIPATORY WORKSHOP ON NATIONAL 
REPORTING TO THE UNCCD 

January 2023

The workshop was attended by national 
experts from eight key agencies:

• Department of Livestock
• National Statistical Bureau
• Department of Forests and Park Services
• National Land Commission Secretariat
• National Biodiversity Centre
• Department of Geology and Mines 
• National Centre for Hydrology and 

Meteorology 
• National Soil Services Centre.



Working session: The most representative LPD map

https://wocatapps.users.earthengine.app/view/dss-bhutan-lpd

1.- Which model is best for Bhutan?
2.- Which processes relate with the “Red areas”?
3.- Which processes relate to “Green areas”?
4.- What is the model that provides the worst
results?

Used a Google Earth Engine 
Application to compare and validate 

5 different LPD maps



National Expert Assessment

• 5 LPD Maps were explored and compared

• Experts from different sectors used their knowledge and data to compare results 
in:

1. Degraded forest areas
2. Mining Areas
3. Overgrazed grasslands
4. Agricultural areas with restoration projects
5. Settlement areas



Degraded Forests
1. Forest fires: forest fire near Thimphu
2. Bark beetle infestation in Uruk
3. Timber Extraction Area
4. Timber extraction area using cable
5. Hydroelectric plant 

Mining sites
1- Marug ri, Nganglam 2015
2- Gumtu, limestone mine
3- Paro, Gebjana Stone Quarry 2010-2019

Types of sites for the comparison of maps

Overgrazed grasslands
1. Longzhi Grassland, overgrazing in northern 

mountainous areas with grazing by yaks
2. Grasslands and wetlands with overgrazing, 

grazed by cattle during summer months 
and during the winter by yaks, so all year 
long grazing. 

SLM in Agricultural lands
1- SLM project Wangphu Gewog
2- Borangma, Norbugang rehabilitation site
3- Namlaythang, Tsangkha rehabilitation site
4- Wangphu land management site

1. Toorsa developing area
2. Thimphu district statistical analysis



Example: Hotspots of degradation
Forest Fire and mining areas

FOREST FIRE

MINING AREAS

LPD MAP 1 LPD MAP 2



RESULTS

LPD 1 and LPD 4 (FAO-WOCAT) performed better, capturing the different degradation 
processes

Urban expansion was identified as declining productivity by all LPD maps

LPD 2 (JRC, default) was the least representative map, in general not capturing the 
degradation processes (too optimistic)

The investments and activities to rehabilitate degraded lands by the country are not 
reflected in the green areas, with increasing trends of land productivity, probably due 
to the need of more time to impact in the LPD indicator.



RESULTS: LPD 4 was selected for PRAIS 4

BASELINE REPORTING PERIOD



DEFAULT ESTIMATIONS

SDG 15.3.1

OUR ESTIMATIONS



Data

Panama Trend.Earth default LPD

Colombia WOCAT-FAO LPD 

Ecuador Trends.Earth climate correction

Bosnia and 
Herzegovina

WOCAT-FAO LPD 

Turkey WOCAT-FAO LPD 

Bhutan WOCAT-FAO LPD 

TRENDS IN LAND PRODUCTIVITY

The default LPD was always regarded as the 
worst one, as well as FAO simplified

It is important to include the climate 
correction in the WOCAT FAO

WOCAT FAO performed better in arid areas



SDG 15.3.1
PROPORTION OF LAND 

THAT IS DEGRADED 

TRENDS IN LAND 
COVER

TRENDS IN LAND 
PRODUCTIVITY

TRENDS IN CARBON 
STOCKS

“While  it is difficult for a single indicator to fully capture the state or condition of 
the land, the sub-indicators are proxies to monitor the essential variables that 
reflect the capacity of the land to deliver ecosystem services” Sims et al. 2021



Changes in Soil 
Organic Carbon

Maps of SOC are based on past 
observations (legacy data for several 

years) collected by different 
sampling campaigns, different 
measurement techniques & at 

different depths.



Changes in Soil organic carbon
Default data & approaches (Tier 1)

Combined land cover & SOC approach 

2001 2015

LU change

Default data set: ISRIC SoilGrids 250m 0-30 cm SOC stock 
(tonnes/ha)



GPG v2.0, 2021

A TIERED APPROACH
Default data & approaches (Tier 1)



Continues to 2019

Ideally:
A Soil Monitoring System
that allows to keep track
of changes in SOC (and 
other soil properties) over
time.



Method combining land cover and conversion factors in 
TRENDS.EARTH



Method combining land cover and conversión factors in TRENDS.EARTH



DEFAULT DATA SET: SoilGrids 250m 0-30 
cm SOC stock (tonnes/ha)



NATIONAL SOC MAPS



Method combining land cover and conversión factors in TRENDS.EARTH

Land-use change based calculations of SOC changes disregard management



Method combining land cover and conversión factors in TRENDS.EARTH



DEFAULT CONVERSION FACTORS

Tropical Montane (f = 0.64)

Tropical Moist (f = 0.48)

Tropical Dry (f = 0.58)

Temperate Moist (f = 0.69)

Temperate Dry (f = 0.80)

20 Years
Blanket calculations: not representative of local 
realities



Method combining land cover and conversión factors in TRENDS.EARTH



IMPROVING ESTIMATIONS

Default data set: ISRIC 
SoilGrids 250m 0-30 

cm SOC stock (ton/ha)

National SOC Map - 0-30 cm 
SOC stock (ton/ha)

Default data set for 
Land Cover Change: 

ESA CCI
NATIONAL?

IPCC & UNCCD 
Conversion coefficients 
for changes in land use

Conversion factors from 
National SOC map

RELATIVELY 

SIMPLE



COMBINING THE 3 SUB INDICATORS

The one Out All Out Principle (1OAO)

Land is degraded when degradation is shown in any one of the 
sub-indicators. 

1OAO is a conservative way to integrate the sub-indicators that is consistent with the 
precautionary principle. The 1OAO approach will become increasingly conservative as the 

number of indicators applied in this manner increases.



SDG 15.3.1

SO1-1 (LCC) SO1-2 (LPD) SO1-3 (SOC) SDG 15.3.1

B
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1OAO

1OAO

“transformational” variable “fast” ecological variable “slow” ecological variable



Using the 1OAO principle to combine the three sub-indicators into a single binary 
indicator, fill in the table indicating for each row whether the land unit (pixel) would 
be classified as either degraded (Y) or not degraded (N).

Sub-indicator Indicator

Land cover Productivity SOC Degraded

Y Y Y Y

Y Y N ?
Y N Y ?
Y N N ?
N Y Y ?
N Y N ?
N N Y ?
N N N ?

Working session 2



Selection of indicators based on ecosystem services to be monitored

Additional sub-indicators 
may be required to fully 
assess land degradation in 
some areas and under 
certain conditions. 
Countries are encouraged 
to identify complementary 
sub-indicators that address 
their national and sub-
national needs if they will 
strengthen the 
interpretation of the 3 
globally relevant sub-
indicators. These may 
include variables used for 
reporting on other SDGs or 
national assessments.

Source: Orr et. al., 2017



SDG 15.3.1: COMPARISON OF PERIODS 

SO1-1 (LCC) SO1-2 (LPD) SO1-3 (SOC) SDG 15.3.1
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1OAO

1OAO

STATUS



SDG 15.3.1

STATUS



Time periods on which the SDG 15.3.1 layers are calculated

Land productivity trends 

Land cover trends

SOC trends

Baseline (2000-2015)

Land productivity trends 

Land cover trends

SOC trends

Reporting (2015-2019)

Land productivity trends integrated in a single product (2000-2015 vs 2005-2019)

Land cover trends integrated in a single product (2000-2015 vs 2015-2019)

SOC trends – Long term trend for 2000 - 2019

Status in 2019, Sub-indicator-based

Direct comparison of Baseline layer with Reporting layer using a transition matrix

Status in 2019, SDG-based

2000 2005 2010 2015 2020



SDG 15.3.1: COMPARISON OF PERIODS 

SO1-1 (LCC) SO1-2 (LPD) SO1-3 (SOC) SDG 15.3.1

B
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1OAO

1OAO

STATUS sub 

indicator 

based
1OAO



COLOMBIA

RESULTS OF THE PARTICIPATORY PROCESS



RESULTS OF THE PARTICIPATORY PROCESS
SDG 15.3.1: DEFAULT AND REPORTED

REPORTED DEGRADATION WAS USUALLY HIGHER THAN DEFAULT ESTIMATIONS

Default Reported Default Reported

Panama 9.4 35.2 10.4 32.2

Colombia 7.6 28.8 8.8 29.8

Ecuador 8 21.9 10 12.8

Bosnia and 
Herzegovina

7.9 8.5 7.9 6.8

Turkey 1.4 14.3 3.4 13.4

Bhutan 2.7 11.9 11.1 13.5

BASELINE REPORTING PERIOD



FALSE POSITIVES AND NEGATIVES

“Countries have the option to identify areas of ‘false negative’ 
degradation, in which the outcome of the 1OAO process has 
incorrectly resulted in an area being identified as degraded. A 
similar opportunity is also available to identify areas of ‘false 
positive’ degradation, where the 1OAO process has incorrectly 
indicated that an area is not degraded even though the change 
in land condition is considered to be sufficiently negative to 
qualify as degraded in the context of Indicator 15.3.1. Readers are 
referred to Sims et al. (2020), which provides more guidance on how 
to address false positives and false negatives for reporting on 
Indicator 15.3.1 and LDN, including an interpretation matrix to guide 
countries in labelling areas where the outcomes of the 1OAO process 
appear counterintuitive.”



Photo credits: Hanspeter Liniger Sims et al. 2020

negative

CONSENSUS between Scales – biological meaning

FALSE POSITIVE: 

Invasion of exotic 

tree species



The SDG Indicator 
15.3.1 output spatial 
layer for Venezuela, 

based on default 
data, with the areas 

of false negative 
processes 

superimposed on 
the map.

FALSE POSITIVES AND NEGATIVES IN PRAIS4 Platform



The SDG Indicator 15.3.1 final and reported spatial layer for Venezuela, based on the 
recalculation of areas of false negative processes, with the degraded areas recalculated as 

improvement or stable areas.



THANK YOU!
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