EARTH OBSERVATION FOR SUSTAINABLE DEVELOPMENT

BASELINE URBAN CLASSIFICATION
AND CHANGE DETECTION
Water is essential to human life and all activities of man depend on a constant
supply. In most developing countries access to safe water constitutes a major
problem not least in the cities. With 180.000 additional urban inhabitants per day
and new cities and mega cities arising yearly, urbanization is clearly one of the
challenges of this decade and with major impacts on water, sanitation and risks
management.

PRODUCT SPECIFICATIONS

Urbanisation is a global phenomenon, thus information that is based on globally
available homogenous input data and consistent methodology is of immediate
relevance. Earth Observation (EO) can play an important role in sustainable urban
development and planning, since it represents a powerful data source with the
potential to support a range of urban planning applications related to infrastructure
development, soil protection, waste management, water supply and sanitation, and
flood risk control etc.

GEOGRAPHIC COVERAGE
• Globally available

Baseline Urban Classification
Eo derived urban classification maps provide information on land use such as
artificial surfaces, non-artificial surfaces and other natural and semi-natural areas.
The broadest level of categorization (Level I) distinguishes among broad land cover
types such as urban, agricultural, forest, water and irrigated lands. For urban land,
the second level of categorization (Level II) distinguishes among thematically
detailed land uses, e.g. high- and medium-dense urban fabric, discontinuous urban
fabric, main and secondary roads, and rail network.

Urban land use map from Yangon city and surroundings, Myanmar (© Starlab).

CONTENT
• This service provides two urban maps: (a)
Baseline urban classification and (b)
change detection for urban planning

TEMPORAL COVERAGE
• Available since mid-1980s in medium
resolution and since 2000 in high resolution
SPATIAL RESOLUTION
• Medium (10-30 m), High (0.33-2 m)
FREQUENCY
• Typically requested as annual, bi-annual or
5-year change maps

LIMITATIONS
• Urban characterization maps can to a
certain extent be derived using free and
openly available satellite observations but
very detailed urban mapping requires
access to commercial high resolution
optical imagery
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Urban Land Use Change

Delivery

Multiple historical Baseline Urban Classification maps are
used to detect changes occurring in the urban area. The
urban change maps reflect a region’s urban land use history,
detecting major changes that occur in the urban land use
classes, including the urban extent itself and major
transportation networks.

The urban mapping products can be delivered in raster format
(GeoTIFF, JPG 2000, etc.) and/or in vector format (SHP,
KML, CAD, etc.).
The derived maps and information from the urban mapping
service is typically made available through one or more of the
following approach:
•

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.

One possible type of analysis of the land use changes
consisted in estimating the geometric city centre, after which
the degree of physical continuity of urban settlements can be
computed by summing up the area of artificial land use
classes within concentric buffers of 100 metres centred on the
geometric city centre. This calculation allows the identification
of the central continuum of each city and of the artificialized
land occupation, and helps to understand its structure. Urban
Land Use Change over time can help decision-makers
take the appropriate decisions for future development
including how it may impact on water demand and supply .

SUMMARY
• Worldwide coverage
• Data available since mid-1980s to assess changes in urban
extent over time
• Detailed urban classification possible since 2000
• Support a range of urban planning applications related to infrastructure development, soil protection, waste management,
water supply and sanitation, and flood risk control

Urban change map from Yangon city and surroundings, Myanmar © Starlab).

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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