
SPACE FOR HUMAN AND ENVIRONMENTAL 

SECURITY

Filipe Duarte Santos

University of Lisbon

www.sim.ul.pt, fdsantos@fc.ul.pt

Space for Human and Environmental Security in the Americas:             

Space Policy,  Long-term Sustainability and Cyber-health

Ciudad de Máxico, 24 Abril, 2012



A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A



Outline

-Drivers of unsustainability

-Planetary boundaries

-Natural resources scarcity

-Long-term sustainability of outer space activities 

is essential for long-term sustainable development

on Earth



Inequalities of Development,

Poverty, Hunger, Health and 

Wellbeing Deficiencies

Unsustainability 

of the Energy 

Systems

Food 

Insecurity, 

Biodiversity 

Loss, Water 

Scarcity and 

Scarcity of 

Other Natural 

Resources 

The Square of Unsustainability

Climate Change



- Access to energy sources

- Price and competitiveness

- Environmental compatibility. 

Approximately 80% of the world energy 

primary sources are fossil fuels – This strong dependence 

implies a strong connection between energy and 

climate change 

ENERGY SUSTAINABILITY



-All 4 drivers of unsustainability are 

strongly interconnected and 

interdependent

-To reach sustainable development 

the 4 drivers should be 

simultaneously addressed



SOURCE: J. Rockstrom et al.,Nature, 461(2009) 472, 24 September

Planetary Boundaries



SOURCE GMO LLC



SOURCE: World Bank, IMF, FAO, OECD, McKinsey
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Fonte: NOOA, April 2009

Anthropogenic atmospheric 

carbon dioxide, fossil fuel 

emissions, world gross 

domestic product (GDP), and 

world population for the past 

century. Carbon dioxide data 

from Antarctic ice cores 

(green points), Mauna Loa 

Observatory (red curve), and 

the global network (blue 

dots). 

SOURCE: NOOA, 

April 2009





1 - Main sustainable development issues, including early warning 
and disaster management issues, that can be supported by 
outer space activities  

2 - Technical capacity-building and international cooperation 
to ensure that all countries benefit from space applications 
and have access to space data that improves human 
development and contributes to sustainable development 
on Earth

3 - Equitable access to the limited resources of outer space and to
the benefits of outer space activities for human development 
and sustainable development  

Sustainable space utilization supporting 

sustainable development on Earth 



One day without civilian satellites would bring chaos

For longer periods of time it would bring the collapse 

of our civilization, as we know it

Consequences:

No GPS 

No cellphones 

No internet access through satellites

No land, air and maritime traffic control

No financial markets

Severe impairment of most weather forecast services 

etc



Examples of Earth observation applications 

for sustainable development

- Tele-health

-Tele-education

-Institutional and public awareness of space applications for 

sustainable development 

-Sustainable agricultural management and development

-Crop system analysis

-Integrated agricultural drought assessment and management

-Assessment of land productivity, land degradation and soil 

carbon dynamics

-Monitoring water resources

-Water resource development plans

-Urban and rural planning



-Sustainable development of forests

- Monitoring and analysis of biodiversity changes

-Mineral and mining exploration

-Monitoring the Earth system

-Monitoring climate change and its impacts, including 

climate system tipping points

-Monitoring carbon stocks and greenhouse gas 

emissions 

-Development of a green economy

-Management of energy smart grids 



Examples of Earth observation applications for 

disaster management and humanitarian relief

-Management of disasters related with geophysical,  

meteorological, hydrological and climate events

-Vulnerability and risk analyses

-Rapidly mapping and assessing local emergency 

situations

-Reconstruction activities

Examples related to the equitable access to the limited 

resources of outer space

-Access to the geostationary orbit

-Access to the radio frequencies in which satellites operate



Early Warning and Disaster Management

-GEOPHYSICAL EVENTS

Earthquakes, tsunamis, volcanic eruptions

Climate Related Events

-METEOROLOGICAL EVENTS

Tropical cyclones and storms

-HYDROLOGICAL EVENTS

Floods, mass movements

-CLIMATOLOGICAL EVENTS

Extreme temperatures, heat waves, droughts, 

forest fires



SOURCE: Munich RE, 2011



Poles & Ice

Aura, Cryosat / Siral, Envisat / SAR, Radarsat 2

Sea Level & Water Resources

SMOS, GOCE, JASON / Poseidon, Envisat / Meris

Forests and Natural Resources

COSMO-SkyMed, ERS, Sentinel 1, Sentinel 3, Vegetation

Meteorology, Atmosphere

IASI, Meteosat, MSG

SOME OF THE SATELLITES THAT ARE CURRENTLY 

BEING USED FOR CLIMATE CHANGE



Arctic Sea Ice Area
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Figure 2. Projected changes in temperature for the American

Cordillera from Alaska to Southern Chile between 

1990–1999 to 2090–2099

Source: Bradley et al. 2006.



Deforestation in Amazonia, seen from satellite. The roads in the forest follow a 

typical "fishbone" pattern         SOURCE, NASA, 20 September 2006



SOURCE: Myers et al., 2000

Fischlin et al., 2007



SOURCE: UNEP



National Intelligence Council, Global Trends 2015, Dec. 2000, p. 29 citing original source as 
Stockholm Environmental Institute, 1997: Comprehensive Assessment of the Freshwater Resources 
of the World

SOURCE:

Stockholm 

Environmental

Institute, 1997

EVOLUTION OF 

WATER AVAILABILITY,

From very high to 

very low



Expected change in annual runoff - 2060

SOURCE: Milly et al., 2005



IPCC SREX Summary for Policy Makers, 2011      IPCC-AR5





SOURCE: OECD, 2010

CONCENTRATION OF CITIES IN COASTAL ZONES



3.7

3.8

Environmental constraints to rain-fed agriculture, reference climate 1961-90

Environmental constraints to rain-fed agriculture, HadCM3-A1FI 2080s

SOURCE: IIASA IMPACTS OF CLIMATE CHANGE ON RAIN-FED AGRICULTURE



3.12a

3.12b

Suitability for rain-fed cereals, reference climate 1961-90.

Change in suitability for rain-fed cereals, HadCM3-A1FI, 2080s

SOURCE: IIASA





Figure 1. A comparison of August temperatures, the peak of the great European heat

wave of 2003 (left) with July temperatures from the Great Russian Heat Wave of 2010 

(right) reveals that this year's heat wave is more intense and covers a wider area of 

Europe. 

SOURCE: NOAA – ESRL, Physical Sciences Division



Floods 1950-2009     SOURCE: Center for 

Research On Epidemiology 

Of Disasters, 2010



Droughts
About  400,000,000 people live under extreme drought conditions

Land considered “very dry” at global level:
15% em 1970

38% em2010



Conclusion

Long-term sustainability of outer space activities

is essential for long-term global sustainable 

development on Earth



Thank you for your attention


