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- WHAT IS LAND DEGRADATION



- MONITORING LAND CONDITION
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- MONITORING LAND CONDITION

• Identification of degraded lands

• Can set baselines, and track progress

• Best global datasets

• Allows use of best-available local information

Land  Productivity Land Cover Carbon Stocks

Supports all three components of SDG Indicator 15.3.1
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Proportion of land that is degraded over a total area

1. Land Productivity Net Primary Productivity

2. Land Cover Land Cover Change

3. Above and Below Ground C Soil Organic Carbon

- SDG 15.3.1



- PRODUCTIVITY 

• Land productivity is the biological productive capacity of the land, the source 
of all the food, fiber and fuel that sustains humans (United Nations Statistical 
Commission 2016). 



- PRODUCTIVITY → PRIMARY PRODUCTIVITY 

• Net primary productivity (NPP) is the net amount of carbon assimilated after 
photosynthesis and autotrophic respiration over a given period of time (Clark et 
al. 2001) and is typically represented in units such as kg/ha/yr.

NDVI  = NIR – RED
NIR + RED



- PRODUCTIVITY INDICATORS

• 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:

State:

Performance:



- PRODUCTIVITY INDICATORS

Trajectory:

State:

Performance:

For details, check: 
http://trends.earth/docs/en/index.html

http://trends.earth/docs/en/index.html


- LAND PRODUCTIVITY



Proportion of land that is degraded over a total area

1. Land Productivity Net Primary Productivity

2. Land Cover Land Cover Change

3. Above and Below Ground C Soil Organic Carbon

- SDG 15.3.1



- LAND COVER CHANGE

• …describes changes in the observed biophysical character of the earth’s surface 
to help identify areas that may be subject to change. A transition from one land 
cover type to another may be considered an improvement, a neutral change or 
degradation, depending on the perspective of the country in question.



- LAND COVER CHANGE
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Proportion of land that is degraded over a total area

1. Land Productivity Net Primary Productivity

2. Land Cover Land Cover Change

3. Above and Below Ground C Soil Organic Carbon

- SDG 15.3.1



- SOIL ORGANIC CARBON 

• Carbon stocks reflect the integration of multiple processes affecting plant 
growth and the gains and losses from terrestrial organic matter pools. The 
metric used to assess carbon stocks adopted for Indicator 15.3.1 is soil organic 
carbon (SOC). 



- SOIL ORGANIC CARBON 

• FLU: land-use factor that reflects carbon stock changes associated with type of 
land use,

• FMG: management factor representing the main management practice specific 
to the land-use sector (e.g., different tillage practices in croplands)

• FI: input factor representing different levels of carbon input to soil.

SOCfinal = SOCref x FLU x FMG x FI
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- SOIL ORGANIC CARBON 



- SOIL ORGANIC CARBON 

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)



- SDG 15.3.1 one out-all out



- THE OUTPUTS
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- IMPACTS SO FAR



- NEXT STEPS

•

•

•

•
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- SDG 11.3.1

• Goal 11: Make cities and human settlements inclusive, safe, resilient and sustainable

– Target 11.3: By 2030, enhance inclusive and sustainable urbanization and capacity for 
participatory, integrated and sustainable human settlement planning and 
management in all countries

• Indicator 11.3.1: Ratio of land consumption rate to population growth rate

• Data needs:

– Urban extent

– Population data



- SDG 11.3.1

• Part 1: Estimating the population growth rate

• Part 2: Estimating the land use consumption rate

• Part 3: Estimating SDG 11.3.1

Gridded Population of the 
World V4

Trends.Earth urban extent 
series



- MONITORING CITIES



- COMPUTE SDG 11.3.1
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- COMPUTE SDG 11.3.1
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- COMPUTE SDG 11.3.1
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User Input Global Data Summary 
Maps & Tables



- COMPUTE SDG 11.3.1



- URBAN MAPPER



- QGIS

Define built-up area



- QGIS

Define urban areas (zonation)



- QGIS

Define area of analysis



- QGIS

Kampala, 
Uganda –
2000



- QGIS

Kampala, 
Uganda –
2005



- QGIS

Kampala, 
Uganda –
2010



- QGIS

Kampala, 
Uganda –
2015



- QGIS

Kampala, 
Uganda –
Time series



- TESTING



- NEXT STEPS

• Continue the verification process to provide regional guidelines.

• Address limitation on hyper arid regions

• Work with gridded population data providers to improve relevance of population data at 
city level.

• Continue capacity building efforts 

– (ARSET webinar & in person)



• QGIS Plug-in: Trends.Earth

• Website: http://trends.earth/

• Outputs: http://maps.trends.earth

Muchas Gracias!                     
Preguntas?

http://trends.earth/
http://maps.trends.earth/
http://maps.trends.earth/
http://maps.trends.earth/
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