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Pressures on natural resources are increasing and a number of challenges 
need to be overcome to meet the needs of a growing population in a period of 
environmental variability. The key to sustainable development is achieving a 
balance between the exploitation of natural resources for socioeconomic 
development, and maintaining ecosystem services that are critical to human’s 
wellbeing and livelihoods. Some of these environmental issues can be 
monitored using remotely-sensed Earth Observations (EO) data that are 
increasingly available from freely and openly accessible repositories. However, 
the full information potential of EO data has not been yet realized. They remain 
still underutilized mainly because of their complexity, increasing volume, and 
the lack of efficient processing capabilities (Giuliani, Dao, et al. 2017). 
Following the work done by Geoscience Australia, the Swiss Data Cube (SDC) 
is a new paradigm revolutionizing the way users can interact with EO data. It 
lowers the barrier caused by Big Data challenges (e.g., Volume, Velocity, 
Variety) and provides access to large spatiotemporal data in an analysis ready 
format. It significantly reduces the time and scientific knowledge required to 
access and prepare EO data having consistent and spatially aligned calibrated 
surface reflectance observations (Giuliani, Chatenoux, et al. 2017). 
Switzerland is the second country in the world to have a national-scale Data 
Cube. The SDC is supported by the Federal Office for the Environment and 
developed, implemented and operated by the UN Environment /GRID-Geneva 
in partnership with the University of Geneva, the University of Zurich and the 
Swiss Federal Institute for Forest, Snow and Landscape Research. Currently, 
the SDC holds 34 years of Landsat 5,7,8 (1984-2018) and 3 years of Sentinel-2 
(2015-2018) Analysis Ready Data (ARD) over Switzerland. 
The SDC is aiming at delivering a unique capability to track environmental 
changes in unprecedented detail using EO data, enabling more effective 
responses to problems of national significance. This near real-time information 
can be readily used as an evidence base for the design, implementation, and 
evaluation of policies, programs, and regulation, and for developing policy 
advices. Indeed, the Swiss government has national and international reporting 
commitments and obligations as well as national environmental programs. They 
all need information that is synoptic, consistent, spatially-explicit, sufficiently 
detailed to capture anthropogenic impacts, and national in scope. For example, 
44 of the 169 Sustainable Development Goals (SDGs) targets defined by the 
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United Nations focus directly on improving the environment and human well-
being. The SDC can provide the long baseline required to determine trends, 
define present, and inform future. It will also enable scientific institutions to 
facilitate research and new insights on Switzerland’s environment. 
We will present various examples on how the SDC can help monitoring SDG 
related to water. Switzerland is acknowledged as the water reservoir of Europe. 
While its territory represents four thousandths of the continent's total area, 6% 
of Europe's freshwater reserves are stored in Switzerland. In particular, snow is 
one of the most relevant natural water resources present in nature. It stores 
water in winter and releases it in spring during the melting season. Monitoring 
snow cover and its variability is an indicator of climate change and identification 
of snowmelt processes is essential for effective water-resource management.  
Recently, we have developed a new algorithm using the SDC to map snow 
cover extension (Frau et al. 2018). Preliminary results have shown a clear 
decrease of snow cover extension over the Alps in the last 30 years (Figure 1). 
This can be complemented by Synthetic-Aperture Radar (SAR) images that are 
effective and robust measures to identify melting snow (Small 2011).  
 

 
 
Figure 1. Snow cover evolution for the ski season (December-April) in 
Châteaux-d’Oex using the Snow Observations from Space (SOfS) algorithm.  
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