EARTH OBSERVATION FOR SUSTAINABLE DEVELOPMENT

RIVER MORPHOLOGY DYNAMICS

The term river morphology is used to describe the shapes of river channels and
how they change in shape and direction over time. The morphology of a river
channel is a function of a number of processes and environmental conditions,
including the composition and erodibility of the bed and banks (e.g., sand, clay,
bedrock, vegetation); erosion comes from the power and consistency of the current,
and can effect the formation of the river's path. River morphology can also be
effected by human interaction e.g. dam construction which alters the flow of water
and hence the waters ability to change the river course.
Earth Observation is an efficient technology to provide maps of river morphology
dynamics during the past 20-30 years as well as quantitative maps of river erosion
and deposition. Such information is important for decision-making in water sensitive
sectors such as the planning of dredging and other engineering work, the reduction
of flood risks, navigation and evaluating impacts on river flows from human
developments.

PRODUCT SPECIFICATIONS
CONTENT
• This service provides a detailed mapping
and monitoring of extent of water and land,
including the change of river courses
showing depositions and bank erosion over
time.
GEOGRAPHIC COVERAGE
• Globally available
TEMPORAL COVERAGE
• Available since 2000. Local scale products
may be available for earlier periods, but
fragmented in time and space (since
1980´s).
SPATIAL RESOLUTION
• From 10 to 30m resolution allowing for local
to regional analysis

FREQUENCY
• Weekly to annually
LIMITATIONS
• One of the main impediments to a historical
assessment of river morphology using EO
is the inconsistent availability of data before
2000 and limited spatial resolution. Optical
imagery is available for earlier periods but
often compromised by persistent cloud
cover.

Zambezi river meandering through the bushland on the border of
Zambia and Zimbabwe near Victoria Falls.
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The availability of Earth Observation data at a high temporal
frequency – especially radar data that can ‘see’ through
clouds – allows for mapping of the temporal behaviour of
water in river courses. This service provides detailed
information on the extent of water and land, with long term
analysis showing trends and patterns of change therein. For
example; the change of river courses, the location of sand
depositions and bank erosion over time.

This information can aid in river engineering for safe and
efficient river navigation, including help to identify the scope of
works for river navigation enhancements, e.g. dredging and
bank protection, as well as supporting communication and
awareness raising activities.

Delivery
The river morphology information can be delivered as
•

Geodata (GeoTIFF, ASCII, or similar)

•

Metadata (INSPIRE or similar)

•

Cartographic presentations (PDF, PNG or similar)

Derived maps and information from the river morphology
service are typically made available through one or more of
the following approaches :
•

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

•

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. .
SUMMARY
• Worldwide coverage
• Available since 1980’s
• Available in resolutions from 10 – 30m allowing local to regional analyses
• Data available in near real-time
• Password-protected, web-based broadcast system provides
access from a standard browser with local GIS or smart phone

Example of river morphology mapping from the Irrawady river delta in Myanmar (© Satelligence).

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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