EARTH OBSERVATION FOR SUSTAINABLE DEVELOPMENT

LAND DEGRADATION & SOIL EROSION

Water and land are intrinsically linked. Land is the natural storage for freshwater,
but its storage capacity depends on the health of the land. Land degradation is
followed by the inability of the soil to absorb water when the rain falls. Over time,
the replenishment of the water aquifer declines; the water table falls, and eventually
collapses. Without vegetation cover, water run-off increases, causing more harm on
the land, and the cycle continues. In other words, land degradation leads to water
degradation and eventual scarcity. The health of the land is therefore critical in for
sustainable water resource management.
The advantages of using Earth Observation (EO) for land degradation assessments
and monitoring are manifold: it is a relatively cheap and rapid method of acquiring
up-to-date information over a large geographical area in a homogeneous and
replicable way and historic records can help to better understand the factors
contributing to vegetation cover and land productivity changes as well as the
impacts on ecosystem function; finally, it is the only practical way to obtain data
from inaccessible regions. Resulting data can be combined with other geographic
layers to pin-point areas for further investigation and possible intervention as well as
to monitor the impact of conservation and rehabilitation measures, and the
effectiveness of the mitigation efforts.

PRODUCT SPECIFICATIONS
CONTENT
• This service provides information on
vegetation dynamics (trends) as an
indicator for land degradation and/or
susceptibility to soil erosion
GEOGRAPHIC COVERAGE
• Globally available
TEMPORAL COVERAGE
• Available since 2000
SPATIAL RESOLUTION
• From 30 to 250m resolution allowing local
and regional analysis
FREQUENCY
• Vegetation dynamics: annual,
• Soil erosion: Snapshot
LIMITATIONS
• Vegetation cover dynamics: for local
assessments with 30m resolution data,
cloud coverage can lead to significant gaps
in the time series which can be a problem
for time-resolved analyses.
• Soil erosion susceptibility: model does
not account for additional soil losses that
might occur from gully, wind or tillage
erosion. Factors feeding into the equation
come from published sources and are
customized to a certain degree whenever
possible

Degraded land. Parque Nacional Sarigua, Parita, Herrera, Panamá.
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Vegetation cover dynamics

Delivery

Land degradation and desertification ultimately result in long
lasting and observable loss of vegetation cover and biomass
productivity over time and in space. Thus the temporal
evolution of vegetation productivity is a key indicator of land
degradation/desertification. Satellite remote sensing is a
viable option to monitor vegetation productivity on a long time
scale and at a vast spatial scale. The spatio-temporal
dynamics of vegetation cover for land degradation
assessments is based on trend analyses of Normalized
Difference vegetation Index (NDVI) which is a measure of
photosynthetic capacity, and when measured over time the
annually integrated NDVI can be used as a proxy for the
distribution of annual biomass Net Primary Production (NPP)
and vegetation cover. The resulting information reveals
positive and negative trends in vegetation development, which
serves as an indicator of land productivity. It can help to
identify areas of major change and act as a first-line land
degradation assessment tool and initial indicator of where to
focus on further investigations and as the basis for possible
interventions.

The land degradation products can be delivered along with

Susceptibility to soil erosion
Soil loss is a treat to agricultural development and also affects
surface water resources through loss of water quality and
quantity, increased flashfloods, and siltation of rivers and
irrigation canals. Soil erosion susceptibility is linked to
environmental factors such as terrain slope, soil type, land
cover/use and amount of precipitation. With satellite-derived
information and advanced GIS analyses these parameters
can be determined and finally combined in a map showing
areas prone to soil erosion.

•

Geodata (GeoTIFF, ASCII, or similar)

•

Metadata (INSPIRE or similar)

•

Cartographic presentations (PDF, PNG or similar)

The derived maps and information from the land degradation
mapping service is typically made available in one or more of
the following three approaches :
•

An email can be dispatched to relevant recipients whenever
new information is generated.

•

Data can be made available on a dedicated password
protected ftp server ready for the client to pull/push the
data.

•

Data can be viewed online through a dedicated password
protected web portal. The system can be customized and
scaled in complexity to include various online analysis
options, time series plots, statistical plots as well as
integration with user defined datasets
SUMMARY
• Identify hotspots of productivity change and erosion
susceptibility for intervention and rehabilitation planning
• Worldwide coverage
• Available in spatial resolutions from 30-250m resolution allowing local and regional scale analysis
• Password-protected, web-based broadcast system provides
access from a standard browser or a smart phone and email

Soil erosion susceptibility over
Cape Verde (left) and land
degradation hot-spots in
Eastern Chad and Sudan’s
Darfur region (right).
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EO4SD — Earth Observation for Sustainable Development — is an ESA initiative started in spring 2016 and focusing on toppriority international development issues including water resource management. The overall objective is to achieve a step increase in the uptake of satellite-based information in the national, regional and global programs of International Finance Insititutions.
Water Quality and temperature monitoring is one of the EO servicec being demonstrated under the EO4SD on water ressource
management.
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