EARTH OBSERVATION FOR SUSTAINABLE DEVELOPMENT

HIGH RESOLUTION DIGITAL ELEVATION MODELS

Surface topography is one of the key factors affecting not only surface runoff but
also plays an important role for slope stability, soil erosion and the agricultural
practices that can be carried out on a plot of land. Also hydrological catchments and
flow paths of the water from the upland areas to the coast are extracted by
analysing the topography. Therefore, high quality data on surface topography is
essential for many applications related to water resources management.
Earth Observation provides a unique data source to establish a digital
representation of the surface topography through a Digital Elevation Model (DEM).
In a DEM, the surface is divided into square cells, where the average elevation of
the cell is represented in the DEM. By analysing the surrounding cells, it is possible
to estimate surface slope and hence the expected flow-path of water in cases
where overland flow occurs, for example during heavy rains. By tracking the flow
paths of the water, it is possible to derive the topographic catchments and the river
network which is crucial for instance in hydrological modelling.
Digital elevation models can be obtained in a wide range of resolutions and
qualities, mainly depending on the availability of input data and budget. The coarser
resolution DEMs (>10 meter resolution) are off-the-shelf products, while higher
resolution DEMs require processing and in some cases new data acquisitions
before they can be delivered.

High resolution DEM derived from tri-stereo Pleiades acquisition, West coast of
Greenland.

SUMMARY
CHALLENGE
 Landscape topography is a key data source
for river basin management and planning,
yet accurate data is rarely available
 Traditional field survey methods are
accurate but very costly
SOLUTION
 A wide variety of EO based solutions exists
for automated generation of DEMs
 High resolution optical sensors offer stereo
and tri-stereo technology used for accurate
height estimation
 Radar sensors can create high resolution
DEMs for any location on earth, even in
cloudy conditions
VALUE
 Improved planning of infrastructure and
industry
 More accurate hydrological modelling
 Improved risk assessment and mitigation
against natural disasters such as flooding or
landslides

EARTH OBSERVATION FOR SUSTAINABLE DEVELOPMENT

Satellite Earth Observation (EO) technology has a tremendous potential to inform and facilitate international development work. Since 2008 the European Space Agency (ESA) has worked together with the International Financing
Institutions (IFIs) and their client countries to harness the benefits of EO in their operations and resources management.
EO4SD – Earth Observation for Sustainable Development – is an ESA initiative which aims to achieve a step increase in the uptake of satellite-based information in the IFIs regional and global programs, aiming at more systematic
data user approach in order to meet longer-term strategic geospatial information needs in the individual developing
countries as well as international and regional development organizations.
The EO4SD initiative cover a wide range of thematic domains including Water Resources Management which is regarded as one of the most critical development challenges.
The activities will start in spring 2016 and will run for a period of three years. The first year will be dedicated to stakeholder engagement and requirements consolidation and with years two and three focusing on information production, delivery and capacity building.
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