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Introduction  
The magnitude 8.8 earthquake that occurred in Chile on February 27th, 2010 was one of the 
largest in recorded history.  Striking so shortly after the January earthquake in Haiti, this event 
allowed members of the Space Generation Advisory Council (SGAC) Group on Space 
Technologies for Disaster Management to observe and compare disaster response efforts, 
particularly with respect to space-based activities during the response and recovery phases.  
This high-level brief gives an overview of the Chilean earthquake and tsunami event, a 
comparison with the earthquake in Haiti, and a review of space-based disaster relief activities, 
along with some discussion of non-space-related disaster management tools. 

 

Disasters Strike Chile  
Chile is located in the southwestern part of South America, and enjoys one of the continent's 
strongest and most stable economies (BBC, 2010a).  The initial earthquake on February 27th, 
2010 had a magnitude of 8.8 and depth of 59.4 km.  The epicentre was close to Concepción, 
Chile's second largest city, and the quake struck at night when most Chileans were indoors 
and sleeping (International Charter, 2010).  Several strong aftershocks were felt in the 
following hours and during subsequent weeks.  The original quake triggered tsunamis which 
led to significant damage and loss of life in Chile as well as affected coasts as faraway as 
Japan (Figure 1).  The disaster caused damage to buildings, roads, and bridges, and cut off 
telecommunications, electricity, fuel, and water distribution networks in several areas in Chile 
(BBC, 2010b). 
 

As of April 7th, 2010, there were 486 deaths reported as a result of both the first earthquake 
and the associated tsunami in Chile (Latercera.com, 2010).  It is estimated that 1.8 million 
people are currently still affected, with the main recovery priorities being temporary shelter, 
education, water, sanitation, and hygiene as the country moves from the initial disaster 
response phase to a period of recovery and reconstruction (ReliefWeb, 2010). 

 



 

2 
Space Generation Advisory Council 

www.spacegeneration.org 
 

in support of the United Nations Programme on Space Applications 
Space Generation Advisory Council 

 
 

 

Figure 1: Maximum amplitude graph for Chilean tsunami (NOAA, 2010) 

 

Comparison with the Haiti 2010 Earthquake 
Although Chile has been affected by more frequent earthquakes than Haiti in recent times 
and despite the Chilean earthquake being significantly greater in magnitude (8.8 versus 7.0), 
the overall damage in Chile was far inferior compared to that in Haiti. Several factors can 
explain this.  First, the location of the epicentre of the Chilean earthquake was just off of the 
coast whereas the Haiti earthquake was close to the capital and major city, Port-au-Prince, 
leading to significantly less damage to Chilean infrastructure.  Secondly, the population 
density is much less in Concepción than in Port-au-Prince, so fewer people were affected by 
the central intensity of the quake.  Finally, the ability of infrastructure (e.g., buildings, roads, 
bridges, water systems, electricity and telecommunication networks) to withstand the stresses 
of an earthquake, especially in urban areas was much better in Chile than in Haiti, due to 

http://wcatwc.arh.noaa.gov/chile/chileem.jpg�
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Chile’s stable economy.  Being one of the least developed nations in the Western 
Hemisphere, Haiti does not yet enjoy the same socio-economic standards as Chile and was 
therefore much less prepared to handle such a natural disaster.  Figure 2 compares the two 
earthquakes using the Modified Mercali Intensity Scale— a scale used to measure how 
earthquakes affect those experiencing them. 

 

 
Figure 2: An infographic comparing the earthquakes in Haiti and Chile (Good, 2010) 
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Space-Based Support  
Charter Activation  

After the Chilean earthquake hit, the international space community immediately reacted to 
support the people of Chile. One of the first steps taken was the activation of the International 
Charter for Space and Major Disasters, which allows countries to access some of the shared 
space resources of Charter-participating, space-faring nations. In this case, two major entities 
requested the activation of the Charter on behalf of other organisations, and ultimately under 
the coordination of Chile's National Office of Emergency of the Interior Ministry (ONEMI): the 
UN Office for Outer Space Affairs (UNOOSA) on behalf of the World Food Programme 
(WFP), and the UN Institute for Training and Research (UNITAR)/UN Operational Satellite 
Applications Programme (UNOSAT) on behalf of the UN Environment Programme 
(UNEP)/Office for the Coordination of Humanitarian Affairs (OCHA), Comisión Nacional de 
Actividades Espaciales (CONAE), and the German Foreign Office Operation Centre 
(International Charter, 2010). 

 
It should be noted that Chile's willingness to activate the Charter and to allow international 
organisations to share satellite imagery is a key factor in facilitating relief efforts.  If a 
government would fear using the Charter due to national security reasons, it may deprive its 
people of valuable and timely assistance following a disaster.  In one case, Pakistan 
requested that international aid organisations remove satellite data of the 2005 earthquake 
area from their websites, over concerns of images of the Kashmir region (SciDev.net, 2005).  
This hindered the work of Pakistani and international relief workers and demonstrates some 
of the issues that can arise with regards to sharing satellite image data during a crisis.  

UN-SPIDER and SpaceAid Framework  

As soon as the Charter was activated, the UN-SPIDER SpaceAid office once again served as 
a focal point for the collection and dissemination of space-based information via the UN 
Knowledge Portal.  Some of the available information exchange included:  

• Contact details for various organisations handling the crisis  
• List of priority areas  
• List of satellite image data made available by the international community  
• Geospatial data  
• Satellite communication notes  
• Situation reports by organisations such as Reliefweb and OCHA  
• Various useful links (e.g., Google Crisis Response)  

Satellite Imagery  

As the aftermath of the Chilean disaster unfolded, the Knowledge Portal provided an 
increasing amount of information as it was made available for broadcast.   Satellite data, in 
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particular, was collected from more than a dozen satellites operating at various wavelengths 
and resolutions, including TerraSar-x, COSMO-SkyMed, Landsat, and Ikonos-2 (Figure 3). A 
chart informs the user of the satellite image data already made available by satellite data 
providers and of the upcoming scheduled image acquisitions which will be carried out once 
the satellites have passed over the desired location. 

 
This allows various rapid-mapping centres to create value-added maps, which then help 
governments and relief organisations to plan and respond in an effective manner.  For this 
catastrophic event, Chile also called on the Global Earth Observation and Catastrophe 
Assessment Network (GEOCAN), which was created during the Haiti earthquake crisis.  
GEOCAN gathers civil engineers, architects, and other earthquake experts who volunteer to 
analyse the satellite images and assess the status of buildings, roads, and other critical 
infrastructure (Lowrey, 2010). 

 
Figure 3: Synthetic aperture radar (SAR) image from COSMO-SkyMed satellite showing 

bridges along river in Concepción (UN-SPIDER, 2010) 
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Satellite Communications & Navigation  

As in many other earthquake disasters in modern history, communication networks in Chile 
were severely damaged, making it difficult to assess the extent of the damage, to coordinate 
emergency services, and to connect earthquake victims with concerned family.  To help 
improve communications, the International Telecommunication Union (ITU), the UN agency 
responsible for information and communication technology issues, quickly coordinated the 
delivery of Iridium satellite phones to Chile.  Capable of communicating with both local Global 
System for Mobile Communications (GSM) ground networks (if available) and the Iridium 
constellation of low-earth orbit satellites, these phones were a welcome help as they also 
provided accurate Global Positioning System (GPS) data for rescue and relief teams (ITU, 
2010).  Space assets and the information they deliver were therefore clearly instrumental in 
relief efforts as they helped military and civilian operations for communications, navigation, 
mapping, and locating key areas where help was needed most urgently.  

Other Support  

Although space-based services, such as satellite images, communications and navigation 
tools have proven once again to be invaluable during the Chile crisis, it should be noted that 
other tools are increasingly being used to leverage these space data and services and to 
achieve more integrated approaches to relief work.  Google, for example, created a specific 
page for Chile via its Google Crisis Response project.  Google provided maps with tremor 
information, tools to help locate friends and family in the affected areas, and easy methods for 
donations to be made.  

Ushahidi, a platform developed following the disputed 2007 presidential elections in Kenya, is 
another tool which uses crowd-sourcing to allow people to upload messages and pictures to a 
publicly available online map which can help in rescue and relief operations (Ushahidi, 2010).  
A specific Ushahidi for Chile was created, along with various other Geographic Information 
Systems (GIS) products which helped better visualize and respond to the disaster (Figure 4). 

 

Figure 4: Map showing locations of tremors in Chile (SERVIR, 2010) 
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Social networks also proved to be of value in the dissemination of information after the Chile 
earthquake.  News of the quake spread across the internet via Facebook, Twitter, public 
mailing lists, and other social media even before official news agencies began reporting the 
crisis.  For example, information was circulated on a public International Association for 
Emergency Managers (IAEM) mailing list where messages are received internationally and 
across various times zones.  In rapid succession, this list provided preliminary tsunami energy 
forecasts from the West Coast and Alaska Tsunami Warning Center, as well as estimated 
possible tsunami impact times around the Pacific (Figure 5).  People reading such messages 
on social networks shortly after the earthquake struck were therefore made aware of any risks 
to their safety and were also able to warn others.  In the future, a social network may operate 
in a more targeted way by issuing emails, Short Message Service (SMS) messages, and 
telephone alerts to selected geographic zones, thereby complementing the warning efforts of 
local agencies, especially where the local official channels could be slow to respond. 

Figure 5: Chilean tsunami travel times (NOAA, 2010) 
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Conclusion  
This brief presented a general overview of the Chilean earthquake and associated tsunami of 
February 2010, along with the ensuing space-based and network support for relief efforts.  
The central role of the UN-SPIDER team was highlighted by discussing some of the 
information made available through the SpaceAid framework and online Knowledge Portal. 
Satellite image data proved once again to be one of the most critical aspects of space-
assisted disaster relief, with several nations providing data to Chile and relief organisations 
through the International Charter of Space and Major Disasters.  Satellites also provided 
emergency communication capabilities for response teams, along with precise navigation 
information.  The Chilean disaster also brought forth increased use of non-space-related 
tools, such as online collaboration tools like Ushahidi and social networks for the 
dissemination of warnings and other relevant information.  The integration of existing space-
based information with such new tools has the potential to enhance future disaster warning 
systems and improve relief efforts. 
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About the SGAC Group on Space Technologies for Disaster 
Management 

 
In mid-2009, the Space Generation Advisory Council (SGAC) Group on Space Technologies 
for Disaster Management (hereafter referred to as the “Group”) was initiated to create greater 
awareness of space technologies and space-derived information in disaster relief efforts.  
Initially begun to support the work of UN-SPIDER (United Nations Platform for Space-based 
Information for Disaster Management and Emergency Response), this SGAC Group  has 
broadened its scope to also support the work of other organizations and agencies around the 
world. 

Members of the Group include students and young professionals from industry, academia, 
and governmental agencies that have come together to research disaster management and 
emergency response practices and to explore the links with space technologies.  Reports on 
major disasters such as the earthquakes in Haiti and Chile in early 2010 were produced, and 
have helped the disaster management community and general public better understand the 
increasing need for the integration of space-based technologies into traditional disaster 
preparedness, response, recovery, and mitigation practices. 
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As the Group gathers more volunteers, it is hoped that more international exchanges will 
occur, more bridges between disaster management and space communities will be created, 
and that capacity-building in local communities will be facilitated. 

Anyone interested in volunteering their time are kindly invited to get in touch with the Group 
via the SGAC website: www.spacegeneration.org. 

About SGAC  

The Space Generation Advisory Council in support of the United Nations Programme on 
Space Application (SGAC) is a non-governmental organisation which aims to represent 
university students and young space professionals to the United Nations, States, space 
agencies, industry, and academia. SGAC has permanent observer status in the UN 
Committee on the Peaceful Uses of Outer Space (COPUOS). SGAC has a long history and 
was conceived at the Third United Nations Conference on the Exploration and Peaceful Uses 
of Space (UNISPACE-III) in Vienna in 1999.  The SGAC Executive Council is made up of 
representatives from each of the six UN regions, and has a larger body of representatives 
from nation States. SGAC’s focus is on pragmatic space policy advice to policy makers based 
on the interests of students and young professionals, broadly in the age range 18-35, 
interested in space from around the world.  SGAC today has thousands of members in over 
90 countries. 
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