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Scope of the Talk 

Earth Observation 

Satellite data 
Planetary 

Challenges 

Global 

Issues 

Global  

Data, Information 

& Knowledge 
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A new era for global open data from space 

Source: Taitus Software, SAVOIR 
3 



A family of Sentinel missions 



 Sentinel-1 

ÅC-Band Synthetic Aperture Radar Payload (at 5.405 GHz)  

Å Life time: 7 years design life time with consumables for 12 years 

Å Near-Polar sun-synchronous (dawn-dusk) orbit at 698 km.  

Å Repeat Cycle 12 days repeat cycle (1 satellite) 

3 April 2014 



Arctic ice extent August 
2009  
(Credit: MyOcean)  

Larsen ice shelf loss between  
2002 and 2009  

(Credit: Polar View)  

Oil spill detection  
and Surveillance  
(Credit: EMSA)  

Acceleration of Greenland 
glaciers flow  
(Credit: Rignot et Al)  

Mean wind speed  
from 2005 to 2009  

(Credit: CLS)  
Subsidence map  
1992 -2006  
(Credit: Terrafirma ) 

Earthquake 
analysis  

(Credit: INGV)  

Emergency management: 
flooding  
(Credit: SAFER, DLR)  

Land use  
(Credit: ESA)  

Ship detection  
(Credit: ESA)  

C- band SAR observations to  
support a wide range of 

applications  

Crop Monitoring  
(Credit: AgriSAR)  

Forest monitoring  
(Credit: Gamma)  

éand more 

Source: Potin et al. (ESA), 2013 

A wide range of applications 



Source: ESA, Benjamin Koetz,  

S-2 workhorse for agriculture 

S-2 (13 spectral bands, 10-60m, 5d revisit 2sat)  
Routine crop monitoring to better manage agriculture  
and manage food security risks 
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THE CHALLENGE  
SUSTAINABLE DEVELOPMENT 
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Food Security 
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ñFood security exists when all people, at all times, have 

physical and economic access to sufficient, safe and 

nutritious food to meet their dietary needs and food 

preferences for an active and healthy life. ñ 
Rome Declaration of The World Food Summit of 1996 
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Source: World Economic Forum (WEF), Global Risks Ninth Edition, 2014 

Global Risks as seen by WEF 
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Interconnected Risks ï from Nexus to a Risk Web 

Source: World Economic Forum, 2011, / 2014, Risk in Focus 3,  

WEF, 2011, Risk in Focus 

WEF, 2014, Risk in Focus 
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More crowded é 

More Pressure ..  
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Global        Changes 

Source: adapted from Johan Rockstrom, by 

PPM 

Planet under Pressure 

Demography Growth 

13 
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More Food, More Meat, More Feed needed é 

Source:  Worldwatch, FAO, USDA, Earth Policy Institute (EPI) 

Changing Lifestyle & Consumption. Towards Western World Diet.  
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More Energy Demanding 

16 
Source: ISS Space Station, Nicholas Stern, DLR Irradiance 

ESA Dragon Programme 
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Less Arable Land é 
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1961 

1.5B ha 
0.23 ha/person 

1.4B ha 
0.47 ha/person 

2006 2050 

Image: Francesca Cecinatii, 2013 

Source: Information Please® Database, 2007 Pearson Education, Inc.;  

FAO, 2011, The state of the worldôs land and water resources for food and agriculture (SOLAW) 

Majority of our food coming from 37% of our land 

environmental 

presssure 

economic 

pressure 

social 

pressure 
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More stress on Water resources é 
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1961 2006 2050 

Image: Francesca Cecinatii, 2013 

Source: Information Please® Database, 2007 Pearson Education, Inc.;  

FAO, 2011, The state of the worldôs land and water resources for food and agriculture (SOLAW) 

70% of water used for Irrigation (agriculture),  

20% industrial production 

Water: 97% saline, 2% freshwater (ice), 1% drinkable 
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More stress on Water resources é 
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We need water for 
drinking and sanitation.  

How much water is 
needed to produce  1 

kg of ...? maize: 900 l  beef: 16 000 l  

 
Ą Food security issues are water issues 

50 liters  
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More Heat, More Extremes é 

20 
Source: MetOffice and WFP, 2010 
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Source: Alessandro Grassani, LUZphoto http://www.luzphoto.com/story.php?titolo=bangladesh_grassani 

Source Study:  http://www.bis.gov.uk/assets/foresight/docs/migration/11-1116-migration-and-global-environmental-change 

Source Data: International Immigration Organisation 

Climate Environmental Refugees 
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but they impact mostly the poor 

and vulnerable ... 

Source Disaster:  World Bank Sendai Report.  Source Coastal Population: CIESIN  

Disasters affecting everyone é. 

If improved EO-based information and warnings could lead to a few % reduction in insured 

losses, this would be worth $B to the global insurance industry. 
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More Pressure on 

limited natural 

resources é 
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Mato Grosso, Brasilia 
Landsat data © USGS, animation © Vista 

1984 

Tropical Forest 

Agriculture 

 Human Footprint of Agriculture ...  

Mato Grosso, Brasilia 
Landsat data © USGS, animation © Vista 

1984 
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Mato Grosso, 

Brasilia 
Landsat data © USGS, animation © 

Vista 

2011 

 Human Footprint of Agriculture 

ñAlready, we have cleared or converted more than 35 percent of the earthôs ice-free land 

surface for agriculture, whether for croplands, pastures or rangelandsé. Since the last ice 

age, nothing has been more disruptive to the planetôs ecosystems than agriculture.ò Jonathan 

Foley, Uni Minessota 
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Human Footprint in desert areas 

Source: ALOS, Jan 2011 
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Decline of Biodiversity, Forests & Ecosystems 

60% decline in species, large-scale deforestation (e.g. rate of deforestation of 13 Mha/yr. 

one stadium every 3 sec). Reasons: Timber, Agriculture, Energy.  Issue of illegal logging, 

REDD.  

Certification of 

Sustainable Forest 

Management 

Practices 

Reducing Emissions 

from Deforestation & 

Forest Degradation 

(UN-REDD+) 

Source: FAO, Global  Forest Resources Assessment  2010 
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Land Degradation & Erosion 

Over- plowing & Over-grazing in parts of Africa,  Asia, and the Middle East, transform 

productive cropland is turning into wasteland, and topsoil into dust. Emergence of new Dust 

Bowls (e.g. China, Sahel) and transboundary storms.  


