EARTH OBSERVATION FOR SUSTAINABLE DEVELOPMENT

GROUNDWATER MAPPING AND EXPLOITATION

Groundwater plays an essential role for water supply in many countries in the world,
especially for irrigation but also for industrial and domestic use. As groundwater lies
below the land surface, monitoring of groundwater from Earth Observation is
challenging, and why indirect techniques or proxies are used to derive information
about aquifer depletion and recharge.
The main indirect techniques for groundwater monitoring are satellite gravity field
mapping (gravimetry) and radar interferometry. The former can be used to observe
variations in the total water stored in large river basins by measuring tiny changes in
Earth's gravitational field, and with post-processing satellite gravimetry can quantify
changes in groundwater storage with sufficient accuracy. Groundwater storage
changes may in extreme cases lead to land subsidence that can be measured
using radar interferometry, also know as Interferometric Synthetic Aperture Radar
(InSAR). InSAR is an effective way to measure changes in land surface altitude
based on the "interferes" (i.e. the difference) between two radar images acquired
over the same area but at different times.
Earth Observation in support for Groundwater mapping and exploitation can also
rely on proxy indicators to map groundwater resource potential and vulnerability. In
such cases a combination of remote sensing derived products such as precipitation,
vegetation, surface water extent, DEMs and so on is combined with hydrogeological
maps and socio-economic data to develop risk maps or maps of groundwater
potential zones.

SUMMARY
CHALLENGE
 Groundwater can be a regular source of
water for crop irrigation, industry and
household consumption, in otherwise arid
or semi-arid regions
 Difficult to monitor the rate of depletion and
recharge of groundwater from the surface
 Need for better measurement tools that can
support groundwater resources
development and groundwater drought
warning

SOLUTION
 Coarse resolution sensors can monitor
changes in Earth’s gravitational field related to groundwater storage changes
 High resolution sensors with InSAR
capabilities can monitor ground
subsidence—related to land subsidence
and ground water extraction/depletion
 Composite mappig analyis can support
mapping of groundwater ressource potential
and risk
VALUE
 Support national and transboundary aquifer
mangement by indicating zones for
groundwater ressource development and
allocation
 Reduce risk of water scarcity by providing
information on groundwater water depletion
rates
 Mitigate potential water shortages and give
early warning to vulnerable regions.

Groundwater drought risk map for South Africa developed by combining
meteorological, hydrogeological and socio-economic data.

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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