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Abstract

In 2015 the United Nations adopted the Sendai Framework for Disaster Risk Reduction and the
Sustainable Development Goals. Both are accompanied by targets and will be further elaborated
through indicators that are action oriented, global in nature and universally applicable. For several of
these indicators adequate data is available only from remote sensing, in particular for human
settlements. However, although there is a plethora of satellites producing images of the Earth at
different spatial resolutions there is today no system that is monitoring globally and consistently human
settlements.

This presentation describes an innovative concept for the mapping of human settlements at regional
and global scales. The Global Human Settlement Layer (GHSL) concept was implemented and tested at
the JRC using new, in-house developed methods for information extraction. The methods are based on
image data sequencing and symbolic machine learning by association analysis. These techniques are
well established tools in, for example, genome characterization studies, but so far not used in the
remote sensing domain.

As a result of the open and free data access policies of the United States (for Landsat) and the European
Union (for Sentinel) it is for the first time possible to produce with these methods cost-effective fine-
scale global and regional settlement information. At the global scale the settlement maps were
produced with historical Landsat data that go back to the beginning of civilian Earth Observation in the
70ies; collections of the year 1975, 1990, 2000, and 2014 were processed. The monitoring of future
developments relies on the European Sentinel-1 and Sentinel-2 satellites of the Copernicus Programme
with the first global update produced by the end of 2016.

However, providing global information is not sufficient for policy support. Therefore, indicators were
developed in collaboration with decision makers that are ready for uptake in international frameworks
such as Sendai or the SDG’s. The presentation provides examples of such indicators and how they are
integrated in the international frameworks.
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Figure 1. GHSL supporting international frameworks.

Figure 2. Global Human Settlement Layer.
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Figure 3. Urbanization trends 1975-2014 (GHS-BUILT multi-temporal).
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Figure 4. Indicator creation capacity.
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