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[bookmark: _Toc179339409]Executive Summary
The overarching objective of the Geohazard Supersites is:
 “To enrich our knowledge about geohazards by empowering the global scientific community through collaboration of space and in-situ data providers and cross-domain sharing of data and knowledge. Policy makers and national agencies will benefit from the new scientific knowledge for the assessment and mitigation of geological risks." 
The Geohazard Supersites is a partnership of organizations and scientists involved in the monitoring and assessment of geohazards. The stakeholders are:
· agencies responsible for the in-situ monitoring of earthquake and volcanic areas providing the in-situ data,
· space agencies and satellite operators providing the satellite data, 
· the global geohazard scientific community. 

The strategy to achieve the objective is (1) by improved monitoring through coordination of space and in-situ data providers for selected sites (Geohazard Supersites) and regions (natural laboratories for geohazards), (2) by an e-infrastructure virtually connecting the data providers and users and (3) by open access to all relevant data sets according to the GEO data sharing principles (seismic, GPS and interferometric synthetic aperture radar (InSAR) and others). 

The rationale behind the Geohazard Supersites is that improved monitoring and scientific understanding of geohazards can lead to the mitigation of geological disasters.  The 2010-2011 earthquake and tsunami disasters in Haiti and Japan painfully demonstrated that better preparedness could have reduced the human and economic toll. This document outlines the next-generation solid Earth observing systems through a cross-cutting approach. The ultimate objective is

“To implement a sustainable Global Earthquake Observation System (GEQOS) and a Global Volcano Observing System (GVOS) as part of the Global Earth Observation System of Systems (GEOSS).”

The specific strategic goals for the 2012-2015 time frame are:

Goal 1: Building a global network of geohazard Natural Laboratories.  To coordinate in-situ and space data acquisition and provision for specific geohazard  regions through the natural laboratory approach. In a natural laboratory regional GPS and seismic networks in combination with globally observing low-resolution SAR sensors (Sentinel-1, Alos) provide background monitoring.  Local and temporary in-situ networks in combination with high resolution SAR sensors  (TerraSAR-X, Cosmo-Skymed, Radarsat-2, Kompsat-5) provide monitoring for specific sites and crises such as earthquakes or volcanic unrest (Supersites). The three phases to achieve this goal are a concept study using ad-hoc select Supersites (phase 1), the establishment of key natural laboratories (phase 2) and the developing of the global network of natural laboratories (phase 3).

Goal 2: Developing an e-infrastructure for solid Earth data. To design and develop an e-infrastructure for seamless access to regional and global data sets (seismic, GPS and SAR). The vision is to use ICT technologies to interconnect data repositories at local in-situ monitoring agencies with the space data provider and scientists in different countries and continents. It will build on existing and successful disciplinary data portals such as the IRIS DMC (US), HiNet (Japan), and MedNet (Europe) for seismic data, Unavco (USA) and RING (Italy) for GPS data and the Geohazard Supersites (international) for SAR and on existing or planned regional data portals such as the European Plate Observing System (EPOS) and Earthscope (USA).  

Goal 3: Data analysis on the Cloud. A Cloud computing infrastructure (similar to Google App Engine) will lead to improved data products for solid Earth monitoring and their wide accessibility (e.g. precise earthquake locations, InSAR-GPS displacement time-series, earthquake source models). The Cloud approach eliminates the need for data download to local computers, facilitates the collaboration between the science community and the monitoring agencies, advancing scientific progress.   

[bookmark: _Toc179339410]Purpose of this Strategic Plan
The purpose of this strategic plan is: 

· to provide guidance on how regional, national and international investments in geohazard activities would best meet the objectives of the geohazard Supersites.
· to ensure the synergetic usage of existing resources by providing an inventory of national assets on which the geohazard Supersites could capitalize.
· to assist with the establishment of new Supersites and Natural Laboratories 
· to identify observation and infrastructure gaps and a strategy on how to eliminate these gaps.

This document describes the intermediate goals of the geohazard Supersites for the 2012-2015 time frame. This document assumes that the original seven Supersites and the event Supersites are well progressing as described in the Supersites White Paper.

[bookmark: _Toc179339411]Background
The Geohazard Supersites and Natural Laboratories (GEO task DI-09-01c) are building on the IGOS Geohazards theme, which was initiated in 2001 in Paris by the National Oceanic and Atmospheric Administration (NOAA), the United Nations Educational, Scientific and Cultural Organisation (UNESCO), the Committee of Earth Observation Satellites (CEOS) and the International Council for Science Union (ICSU). An ad-hoc Working Group was formed, chaired initially by the International Institute for Geo-Information Science and Earth-Observation (ITC) and then by the British Geological Survey (BGS), co-chaired by the European Space Agency (ESA) and UNESCO.  While the initial partnership gathered Space agencies (CEOS, ESA, NASA, JAXA and CNES), Geological Surveys (USGS, BRGM and BGS), and UNESCO, it was extended in 2006 to include additional science organizations and in-situ monitoring networks: the International Federation of Digital Seismograph Networks (FDSN), the Global Geodetic Observing System (GGOS), the World Organization of Volcano Observatories (WOVO) and the International Consortium on Landslides (ICL).

The Geohazard Supersites make space-based and in-situ data openly available to the scientific user community.  The partnership and its objectives are described in a White Paper, available at http://supersites.earthobservations.org/SupersitesWhitePaper_FA3_2.pdf.  Most of the ICT e-infrastructure is provided by ESA whereas the Supersites office at Unavco is funded by NASA and the U.S. National Science Foundation. There are currently 7 Supersites. The earthquake Supersites are Istanbul, Los Angeles and Vancouver/Seattle. The volcano Supersites are Mt. Etna, Vesuvius/Campi Phlegrei and Hawaii. Tokyo-Mt Fuji is both an earthquake and volcano Supersite. In addition, event Supersites have been established for the 2010 Haiti earthquake, the 2011 Great Japan earthquake and retroactively for the 2008 Wenchuan, China earthquake.

[bookmark: _Toc179339412]The vision: a global approach to geohazards 
The vision of the Geohazard Supersites is a global approach to geohazards optimally synergizing the Earth observation assets (ground-based and space-based) of the participating organizations. Open access to archived and new geophysical data (seismic, GPS and SAR) via a interconnected data portals will stimulate comparative studies, facilitate the development of new data analysis techniques, and help to identify data gaps and to develop strategies to close them. Of particular importance is the capability of space-borne SAR to provide low-resolution background monitoring of larger regions and high-temporal and high-spatial resolution monitoring in the case of an earthquake or volcanic crises. 
[bookmark: _Toc179339413]The partners of the Geohazards Supersites 
The partners of the Geohazard Supersites are
· national agencies responsible for earthquake and volcanic monitoring  providing in-situ data (referred in this document as monitoring agencies)
· space agencies and satellite operators providing satellite data, 
· the global solid Earth scientific community. 

The next-generation e-infrastructure of the Geohazard Supersites will seamlessly interconnect these three players. This will lead to (1) improved solid Earth monitoring by including new space data into the observational schemes, (2) improved scientific understanding of the causative physical processes for particular sites by involvement of the global scientific community, and (3) implementing the monitoring systems and promoting an integrated approach to surveillance.

[bookmark: _Toc179339414]Underlying principles of the Geohazard Supersites
The underlying principles of the Geohazard Supersites are:

Data sharing. All data (ground-based and space-based) is available at no cost through a one-stop shopping e-infrastructure to all members of the partnership, following the GEO data sharing principles (http://www.earthobservations.org/geoss_dsp.shtml) and the rules of individual data provider as outlined in the White Paper. The technical implementation is through web-services front layers on the distributed archives.

Cross-cutting. The equal involvement of the seismologic, GPS and InSAR research communities as well as of monitoring agencies is a key ingredient of the geohazard Supersites concept. The Supersites will lead to a new, more versatile generation of scientists that capitalize on information from multiple techniques. Once InSAR, GPS and seismic data have been successfully integrated efforts should focus on other data types; for volcanoes there are gas, gravity change and petrologic information. There are many initiatives that relate to the objectives of the Supersites (e.g. Global Earthquake Model (GEM), Federation of Digital Seismic Networks (FDSN), OneGeology) which could and should be linked to the Supersites infrastructure and organization.

International collaboration with regional responsibilities. The backbone of the Supersites initiative is global collaboration of scientists and data providers. An open structure and organization ensures inclusiveness and facilitates the adaptation to new challenges and to changing environments. National organizations should cooperate and coordinate efforts for establishing regional integrated research infrastructures in charge of long-term integration plans, such as the European Plate Observing System (EPOS) for Europe.  The regional leads assume the responsibility to promote the Supersites concept into their interest spheres, e.g. by supporting pilot projects. The European partners will promote the concept in Africa and West Asia, the U.S. partners in Latin America and the Japanese and Chinese partners to Southeast Asia. An example for a regional project is the U.S.-funded  Continuously Operating Caribbean GPS Observational Network (COCONet).

Space-data provision through CEOS.  The Committee of Earth Observation Satellites (CEOS) ensures that the required satellite data will be acquired and made available, in accordance with the policies of the individual data providers. 

Data provision from in-situ-observatories. It is encouraged that the in-situ data providers (monitoring networks and volcano observatories) will adopt common and shared data policies to promote the multidisciplinary data integration foreseen in the Supersites initiative. Informal collaborations with regional organizations coordinating the principal data providers (e.g. EPOS, Earthscope, USGS, …) will be essential to promote progress in data provision and in leading the GEO task.

Capacity building. To develop expertise in the use and interpretation of Supersites data is key for the success of the initiative in the developing nations making up some of the natural laboratories.   Means are coordinated training courses for InSAR, GPS and seismic data analysis in Southeast Asia and Central America. Supersites can contribute to cross-disciplinary capacity building.

Membership-based. The organizational structure is described in the White Paper and follows well-proven examples at WinSAR and Unavco. Leadership of the science community is provided by an elected Board and its Chair, who serves also as the GEO task lead. The co-leads are representatives of the space-data provider (nominated by CEOS) and the ground-data provider.

Open Source. All software developed for the initiative should be open source and openly available from the data portal. This will encourage the wide distribution of the software infrastructure needed to contribute data to the common e-infrastructure.

Commercial partners. Commercial partners shall be selected according to the potential of benefitting the entire scientific community. The procurement of services relying on proprietary algorithms not published in the scientific literature is discouraged.

[bookmark: _Toc179339415]The challenge: involving and structuring in-situ data providers
Most national organizations or authorities responsible for the continuous real time monitoring and the surveillance of national territory and/or volcanoes have the legal obligation to provide information about potential geological hazards to national and local civil protection agencies. This limits and complicates the real-time data provision to the global scientific community. The regional organizations (like EPOS for Europe) can operate to define common data policies and access rules for users, which can represent an effective strategy to tackle this challenge. Critical for the success of the geohazard Supersites is the definition of stakeholders categories to access to data. It should be also strengthened the benefits (in terms of space-data, new ground-based equipment and new scientific understanding) to assume a role of provider of ground-based data.
[bookmark: _Toc179339416]Results, reporting, evolution
The success of the geohazard Supersites depends on:
· measurable progress in space and in-situ data integration at local level (i.e., single supersite) and availability through web portals and e-infrastructures. 
· proven collaboration among the authorities responsible for geohazard monitoring, the science community and the provider of SAR data. 
· reporting of scientific results to the data provider (research in progress and peer-reviewed publications) 
· development of consolidated requirements for the space-, in-situ and e-infrastructure for the Global Earthquake Observation System (GEQOS) and the Global Volcano Observing System (GVOS), including novel observation instrumentation

[bookmark: _Toc179339417]Detailed description of the concept and needs
[bookmark: _Toc179339418]Summary
The vision is to advance the science using a global collaborative approach based on the GEO methodologies and principles of data sharing and cross-cutting among disciplines. The joined effort of the global science community and providers of space and in-situ data will lead to improved long-term monitoring of geologically active regions of Europe, Asia, North and South America, Africa and Australia. Existing assets and efforts will be made openly available at no cost to the GEO scientific community, following the data policies and rules of each individual data provider. Instrumentation- and e-infrastructure assets are building blocks of a value chain from observations to information and scientific publication.

Scientists on their side will provide high-level scientific results, information and knowledge. The scientific output will justify the investments and support the collection of the user requirements for a consolidated space-, ground-, and e- infrastructure further advancing the science. The improved knowledge about geohazards and the threat they pose will be used in the risk management cycle to reduce vulnerability of selected regions.

	The joint coordination and integration of infrastructures and data collection by space agencies, the monitoring agencies and the scientific user community will lead to building a single Solid Earth observing system of systems, breaking disciplinary as well as administrative and geographical barriers, which will:
· facilitate new scientific discoveries through unprecedented data sets,
· develop and transfer timely scientific knowledge about earthquakes and volcanoes,
· develop sustainable long-term Earth observation strategies following earthquakes and eruptions,
· establish user requirements for the Global Earth Observation System of Systems (GEOSS).

The following lists the needs of the e-infrastructure, the space and in-situ data. The detailed requirements are given in Appendix A.  Responding to these needs, sets the stage for a successful Global Earthquake Observing System (GEQOS) and of a Global Volcano System (GVOS) as part of the Global Earth Observation System of Systems (GEOSS).  The concept of the Geohazard Supersites is shown in Fig. 1.
	[image: ]

	Figure 1. Concept of the Geohazard Supersites and natural Laboratories partnership.




[bookmark: _Toc179339419][bookmark: _GoBack]The natural laboratory concept
Understanding geohazards requires a regional approach because the underlying geophysical processes are of regional nature. Geographical regions consisting of one or multiple countries characterized by the same tectonic processes are termed Natural Laboratories.  The in-situ data and satellite data provider team up to provider team up to design regional networks or virtually interconnecting multiple local networks. The satellite data provider support Natural Laboratories in three ways. First, they provide low-spatial resolution imagery from globally observing satellites for background monitoring (Envisat, Sentinel-1a,b, Alos-2).  Second, they provide high-resolution imagery from locally observing satellites (TerraSAR-X, Cosmo-Skymed, Kompsat-5, etc) for monitoring of particular high-risk areas or geological events (Supersites). Third, they provide the complete multi-sensor archive of existing SAR imagery (20 years of data) for extraction of information for a better understanding of the tectonic processes.

More specifically, for earthquakes the low-resolution sensors provide information about the ground deformation associated with the event whereas the high-resolution sensors provide information about dynamic processes following the event, such as after-slip and post-seismic relaxation. For volcanoes, the low-resolution sensors provide information about the background activity whereas high-resolution sensors provide the temporal and spatial detail of volcanic unrest. Capturing and resolving all these processes is very important for seismic and volcanic hazard assessment.  

[bookmark: _Toc179339420]E-science Infrastructure needs
The core of the geohazard Supersites is a modern ICT infrastructure based on Cloud Computing assets, interconnecting geohazard monitoring agencies with Space Agencies and the geohazard scientific community. In order to facilitate a better usage of the existing and future assets and contributions to the Geohazard Supersites, it is necessary to create an e-infrastructure composed of a single web interface providing data access, computing resources, tools (e.g. processing, format conversion, display, wikis) and a communication platform. It shall provide transparency on activities of the Supersites community with respect to scientific outcome, as well as comprehensive reporting to the data provider. 

The approach and assets provided by European Commission ESRFI  (European Strategy Forum on Research Infrastructures) “ … to support a coherent and strategy-led approach to policy-making on Research Infrastructures in Europe and to facilitate multilateral initiatives leading to the better use and development of RIs …” which has enabled the creation EPOS (European Plate Observatory System) should be considered for the Supersites e-infrastructure

[bookmark: _Toc179339421]Space data needs
The Earth Observation resources are satellites owned by space agencies and satellite operators ranging from scientific satellites (operated by ESA, NASA, Jaxa) to dual or triple use satellites (science, commercial and/or military, operated by DLR, ASI) to fully commercial satellites (Radarsat-2). The space agencies need the geohazard community as data users and the geohazard community needs the agencies as data providers. The expectations of the space agencies include (1) that the research community delivers results that lead to new applications and services and (2) the development of requirements for science satellites capitalizing on the synergy between in-situ and space-based data (cross-cutting approach).

For the geohazard Supersites it is essential to have access to as many data as possible covering the large spectrum of frequency bands (C, L, X) of polar orbiting satellites with precise orbits for accurate measurements. It is well understood that commercial and dual use satellites have constraints to follow the “open & free” data policy of publicly-owned satellites. The scientific data use may lead to the enlargement of the commercial products portfolio. 

High-resolution optical imagery has an enormous potential to better understand earthquakes with surface rupture. Optical imagery’s strength is near the fault (< 500 m distance) where it is difficult to obtain data using InSAR. The objective of this activity is to advance the use of this imagery for earthquakes studies. One of the first steps is to make data sets of several well-studied earthquakes available to the Supersites. This activity is coordinated between CNES and the USGS earthquake hazard program and the California Institute of Technology (Caltech).

[bookmark: _Toc179339422]In-situ data needs
The in-situ terrestrial component has to coordinate efforts for adopting shared and effective data policies. This also includes the adoption of common strategies and ICT solutions for data archiving and preservation. To these tasks collaborations with the e-science community is crucial. In order to improve the effectiveness of such interactions and collaborations, coordinating the in-situ monitoring community is essential. The following specific needs can be presently foreseen: 
· Development of e-infrastructures at local level for data archiving and mining
· Implement ICT solutions for guaranteeing interoperability among in-situ data repositories and web services
· Identify existing gaps in in-situ monitoring systems
· Technological innovation for monitoring instruments and data archiving, mining. 
· Implementing continuous data collection and analysis of continuous data flow

[bookmark: _Toc179339423]Event response needs
Following earthquakes or during volcanic crises temporary, ground-based seismic and GPS networks are commonly employed. Although these data are critical for the scientific understanding of an event they are sometimes not available from the global data centers because the streaming of data of temporary networks into global data centers is cumbersome. Particular efforts are needed to facilitate and ensure the contribution to the common e-infrastructure of data of temporary networks.
(M. Cocco: THIS HAS TO BE DISCUSSED)
[bookmark: _Toc179339424]Capacity building
Building expertise in the analysis of InSAR data and in interpreting them in terms of geohazards in the countries forming the Natural Laboratories is a critical component for the success of the Geohazard Supersites. InSAR and in-situ training courses will be conducted in the natural laboratories discussed in the next section.
[bookmark: _Toc179339425]Proposed implementation plan
The Geohazard Supersites will be implemented using a phased approach. In phase 1 the already selected Supersites plus some additional sites are made fully operational (see White Paper).  In phase 2 the key natural laboratories will be established. In phase 3 the existing sites and laboratories will be connected to a global network of natural laboratories.  Concurrent to these efforts the e-infrastructure will be developed, in combination with pilot capacity building projects.  
[bookmark: _Toc179339426]Phase 1 - Proof of concept for ad-hoc selected Supersites
As described in the White Paper on the Geohazard Supersites, several earthquake and volcano Supersites have been established. The initial earthquake Supersites are Istanbul, Los Angeles, and Vancouver/Seattle. The initial volcano Supersites are Hawaii, Mt. Etna and Vesuvius/Campi Flegreii. Tokyo-Mt. Fuji is both, earthquake and volcano Supersite.  The emphasis in phase 1 is to engage both the satellite and in-situ data provider, the data provision with open access to all the relevant Supersite data to proof the benefits of the Supersites concept.
[bookmark: _Toc179339427]Phase 2 – Proof of concept for natural laboratories

The objective of phase 2 is a successful proof-of-concept demonstration of the Natural Laboratories. Five geographical regions have been selected to demonstrate the benefits of this activity. The Japan and Hispaniola natural laboratories focus on earthquake hazard whereas the Southeast Asia and Central America natural laboratories focus on volcanic hazards.  The Marmara/Anatolia natural laboratory has been established as an extension of the Istanbul Supersite at the occasion of the GEO VIII-Plenary held in Istanbul 16-17 November 2011.
[bookmark: _Toc179339428]Japan natural laboratory
The March 11 Great Japan earthquake highlighted the need for additional geohazard monitoring in Japan. The earthquake may have brought other faults closer to failure such as the faults under Tokyo (which produced the Tokyo earthquakes of 1703, 1855 and 1923) and the subduction fault in the Tokai district (which ruptured last in 1854).  There is an urgent need to develop new, more precise data products, which are based on a combination of multi-sensor InSAR (ALOS, Envisat, JERS-1) and GPS data. Such data products have the highest potential in terms of earthquake risk assessment. With the Envisat data already available from the Supersites the top priority for data provision are the complete ALOS-PALSAR and JERS-1 data sets of Japan.

In-situ partners. The following agencies are needed as partners but are NOT YET engaged in the initiative: Geospatial Information Authority of Japan (GSI), National Research Institute for Earth Science and Disaster Prevention (NIED), Japan Meterological Agency (JMA), National Institute for Advanced Industrial Science and Technology (AIST), Universities.
[bookmark: _Toc179339429]Southeast Asia natural laboratory
Indonesia and the Philippines are home of many of the world’s most active volcanoes. The 1991 eruption of Pinatubo in the Philippines, the 1815 eruption of Indonesia’s Mt Tabora and the 1883 eruption of Indonesia’s Krakatoa are among the worldwide 4 largest eruptions during the past 200 years, each with global effects. The 2010 eruption of Merapi in Java (with 324 fatalities, see section 6) is a reminder about the hazard associated with the volcanoes in this region. ALOS-PALSAR will be used for background monitoring of the high-risk volcanoes (5-10 volcanoes which will be selected by the Indonesian and Philippinian partners) and TerraSAR-X and Cosmo-Skymed in the case of volcanic unrest. 

In-situ partners. This activity will be coordinated by the Institute of Technology Bandung (ITB) and the Earthquake Research Institute at the University of Tokyo (ERI). The participating volcano observatories are the Volcanological Survey of Indonesia (VSI) and the Philippines Institute of Volcanology and Seismology (PHIVOLCS) with the USGS’s Volcano Disaster Assistance Program (VDAP) and the Earth Observatory of Singapore (EOS) as advisors. 
[bookmark: _Toc179339430]Anatolia / Marmara region
The 2011 GEO Plenary will be held in Istanbul which was selected as earthquake Supersite because it is exposed to some of the highest earthquake hazard in he world. Istanbul is located at the western end of the North Anatolian fault, 800 km of which ruptured sequentially from east to west in seven large earthquakes since 1939. The last event was the 1999 magnitude 7.3 Izmit earthquake about 150 km from Istanbul. There is consensus in the scientific community that the next shoe to drop is the fault segment which passes through the Marmara sea south of Istanbul. The estimated 30-year probability for a magnitude 6.7 earthquake with ~3000 fatalities is 62% (Parsons et al., Science, 2000).  (The odds for an earthquake during a 1-week time period of the GEO Plenary is 0.04% or 1 in 25,000).

The earthquake risk of Istanbul could be estimated more accurately with precise measurements of the strain accumulation. For this we propose to establish a Turkey Natural Laboratory consisting of
· 2-4 additional Supersites along North Anatolian fault (TSX and Cosmo data,  east and west of Istanbul and in eastern Turkey).
· ERS/Envisat data for entire Turkey (~50,000 frames)
· ALOS-PALSAR data for North Anatolian Fault (~1400 frames)
· Continuous GPS networks along the North Anatolian fault.

In-situ partners. TUBITAK Marmara Research Center, Earth and Marine Research Institute, Gebze.
Kultur University, Istanbul. KOERI, Kandilli Observatory and Earthquake Research Institute, Bogazici University, Istanbul

[bookmark: _Toc179339431]Central America Natural Laboratory
Similar to the Southeast Asia Natural Laboratory, ALOS-PALSAR will be used for background monitoring and TerraSAR-X and Cosmo-Skymed to resolve spatial and temporal details of volcanic processes. 
In-situ partners: …, Latin American Volcanological Association (LAVA),  

[bookmark: _Toc179339432]Caribbean Natural Laboratory

Hispaniola Supersite. The earthquake hazard in Haiti and the Dominican Republic on the island of Hispaniola was brought to the world’s attention by the 230,000 casualties in the 2010 earthquake near Haiti’s capital in Port-au-Prince. The highest hazard is another earthquake on the Enriquillo fault even closer to Port-au-Prince and along Septentrional fault in the north of Haiti and the Dominican Republic. ALOS PALSAR will be used to monitor the entire island and the high-resolution sensors will be used for selected sites along the Septentrional and Enriquillo faults. The space-based data will complement and strengthen the ground-based measurement efforts initiated after earthquake. 

In-situ partners: The National Resources of Canada (NRCan), the United States Geological Survey (USGS), the Puerto Rico Seismic Network and the Institute de Physique du Globe de Paris (IPGP) are supporting the installation of seismic instrumentation in Hispaniola.  The U.S. National Science Foundation is supporting the installation of the Continuously Operating Caribbean GPS Observational network (COCOnet). Coordinated by the United Nations Development Program (UNDP) and Purdue University.

[bookmark: _Toc179339433]Phase 3 - Global network of geohazard natural laboratories

--- need proposals, input will be provided through Questionnaire ---  

South-Central Andes natural laboratory.
Northern Andes natural laboratory.
Central American Natural Laboratory
Carribbean Natural Laboratory
North American Natural laboratory
Alaskan natural Laboratory
Pacific Islands





	Appendix A:  Requirements of e-infrastructure 



1. The e-infrastructure shall provide following functionalities:
· Data portal. The core of the Supersites will be an e-infrastructure that allows one-stop shopping to a global and complete geophysical data for geohazard research (seismic, GPS and InSAR). The system should support seamless data storage at off-site and on-site locations (such as on the premises of individual space agencies, monitoring agencies as well as in a central data repository).  This will allow participating agencies to keep control on which data they provide and the capability to stop the provision of particular data sets at any time, such as in a volcanic crisis.  
· Application Programming Interface (API). All data should be available using APIs. The user should have the touch and feel that all data are stored on a local hard drive although they are physically located on the cloud or at the data provider’s premises. This will allow third parties, (such as the developers of the GMT software or of GIS systems) to develop software functions to display and incorporate Supersite data without downloading them.
· Raw data and data products. The e-infrastructure should serve both, raw data as well as data products. The e-infrastructure should have the capability to serve data products from individual research groups, such as precise earthquake locations, GPS and InSAR velocity fields to the entire Supersite community. These data products will be located either on the clouds or on the users local hardware.
· Portability: The software engine behind the e-infrastructure should be fully portable to local servers or desktop computers. Users and participating organizations should have the capability to use the system at their premises using local data only. This will allow users to locally test the system without commitment of data provision.
· Modularity and extensibility: The e-infrastructure should support the addition of data analysis algorithms, such as different precise earthquake relocation techniques.
· Synergy with existing systems. Several data centers are developing interconnectivity using web services technology (e.g. the seamless GPS data archive of Unavco and similar efforts at IRIS). It should be investigated whether this technology could accelerate the development of the geohazard e-infrastructure.  
· Software support for potential partners. Staff should be available for travel to potential partner institution for software installation and training. For example, if an organization in Saudi Arabia expresses interested in participating staff should be available to travel to Saudi Arabia for installation and training.
· Open source. All the software (database and APIs) should be open source and online available from the Supersite servers.

2. The cloud computing facilities should:
· put your specs here………

3. Existing e-infrastructure assets:
	· Unavco seamless GPS data archive
	in development (completion summer 2012):
http://www.unavco.org/pubs_reports/proposals/2009/ROSES-Geodetic-Data-and-Product-Access-Proposal-w-Cover-Page.pdf

	· Earthscope data portal (USA)	
	http://portal.earthscope.org



4. Existing Cloud Computing assets
	· GENISIS – GR (ESA)
	http://www.genesi-dr.eu/

	· GPOD (ESA)
	http://gpod.eo.esa.int/

	· TeraGrid Science Gateways (NSF)
	https://www.teragrid.org/web/sciencegateways/home

	



	Appendix B:  Requirements for space data 


1. The e-infrastructure should provide access to data from the following satellites:
· ERS1,2 (SAR), Envisat (ASAR), Sentinel-1a
· JERS-1, ALOS-1 (PALSAR), ALOS-2 
· TerraSAR-X, Tandem-X, 
· Kompsat-5
· RISAT-2

2. Multi-sensor planning and data access tools:
An obstacle for combining multiple SAR-sensors is that each sensor has its own acquisition planning and catalogue search tool, some of which are not publicly accessible and most of them with a steep learning curve. One of the highest priorities is to develop tools to facilitate the combination of multiple sensors. Two lines of efforts will be followed. The first line of effort is concerned with the acquisition planning. The CEOS-SEO will add SAR sensors including the SAR viewing geometries into the CEOS-COVE tool. With this new capability CEOS-COVE will give a rapid overview on how and when a given site can be imaged. The initial priorities are TerraSAR-X, Cosmo-Skymed and Radarsat-2. These new tools will enable the Supersite office in collaboration with the science community to generate acquisition suggestions which then will be communicated to the CEOS agencies.

A second line of effort are multi-sensor SAR catalogues. Unavco will develop a software tool for a unified search of archived imagery of all participating CEOS agencies. This tool will be Google Earth-based and following the SIMCAT tool of the Italian remote sensing company TRE (TRE already has expressed support for this). The search tool will seamlessly interact with a data access tool for download of  available imagery from the Supersite data holdings through an Application Programming Interface (API).  The API will be designed so that the user has the “look and feel” that the entire Supersite data holdings are available right on his or her desktop computer


	Appendix C:  Requirements for in-situ data



Seismic networks that should be virtually connected:
· EPOS (Europe)
 Need an inventory of the assets of all EPOS members 
· ANSS, Advanced National Seismic System (USGS,USA)
· HiNet (Japan)
· EarthScope (USA)
· …

GPS networks and data servers that should be virtually connected:
· RING (Italy)
 Need an inventory of the assets of all EPOS members 
· Unavco (USA)
· GEONET (GSI, Japan)
· SOPAC (USA)
· ….

Lidar data center that should be virtually connected:
….

	Appendix D: Global network of Natural Laboratories



Figure 2 shows the straining areas of the world. ESA will be providing all archived ERS/Envisat imagery for these areas and also the required disk space on European servers. 
	. 
	 [image: ]

	Figure 2. Straining areas and volcanoes of the world.  The strategic goal of the Geohazard Supersites parternship is to virtually interconnect the geohazard in-situ measurement networks and combine them with satellite-based measurements (Figure provided by Matthew Garthwaite, University of Leeds). 




	[image: ]

	Figure 3. Proposed SAR-data coverage of the Marmara/Anatolia natural laboratory. 

	

	Figure 3. …need figures from each proposed natural laboratory provided by the Point of Contact….. 
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