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Summary of the Fourth Phase of the 
GEOSS Architecture Implementation Pilot (AIP-4)
1. Introduction 
The GEOSS Architecture Implementation Pilot develops and pilots new process and infrastructure components for the GEOSS Common Infrastructure (GCI) and the broader GEOSS architecture through an evolutionary development process consisting of a set of phases. Each phase addresses a set of Societal Benefit Areas (SBA) and geoinformatic topics. The result of an AIP development phase is a milestone that allows GEO to examine (1) the elements of the architecture that have advanced to sufficient maturity to be considered part of the mature system baseline, and (2) the elements of the architecture that need to be enhanced or added to better meet the goals of GEO.

AIP conducts this development based on the vision defined in the GEOSS 10-year Plan. A main element of the AIP approach is to develop architecture progress based on 

“Fostering interoperability arrangements and common practices for GEOSS”
The major milestones of the fourth AIP phase (AIP-4) are listed in Table 1. Whereas the first three phases consisted of architecture refinements based on interactions with users; component interoperability testing; and SBA-driven demonstrations, AIP-4 emphasized primarily access to priority data sources using specific clients and components enabling mediated access to priority Earth Observations. 
The results of AIP-4 (Figure 1) are summarized in this document and captured in a series of videos posted online
. 
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Figure 1 – Results of AIP-4 and associated activities

Statistics about AIP-4 Results 
· Responses to the AIP-4 Call for Participation (http://www.earthobservations.org/geoss_call_aip.shtml) were received from 25 groups. As each response included multiple organizations, the responses contain contributions from over 60 organizations. (See the Annex)

· The AIP-4 Task coordinated with other GEO Tasks and Initiatives including the Sprint to Plenary (StP) and Ontology task.

· AIP-4 was organized around two activities: 

1. Increased access to priority earth observation data sources
2. Deployment and testing of clients and mediated access enablers
· Distributed development was coordinated in weekly telecons/webex of the AIP plenary, telecons/webex of the Working Groups, and several online web-based collaboration tools 

· Interoperability Testing of deployed components was conducted over several months with results including screen captures recorded in 11 demonstrations (http://www.ogcnetwork.net/pub/ogcnetwork/GEOSS/AIP4/)

· 2 Engineering Reports were developed: this summary report and a system engineering/modeling report

· Tutorials for enabling access to priority earth observation data via web services were developed with SIF leadership, and are published on the GEOSS Best Practice Wiki 
Table 1 – Major Milestones of AIP-4

	Call for Participation
	April 2011

	Virtual Kickoff Workshop 
	May 2011

	GEO Plenary, Istanbul
	November 2011

	All Activities Complete
	December 2011


Acknowledgments

This AIP-4 Summary ER provides a high level overview of the efforts of scores of GEOSS Members and Participating Organizations. Hundreds of individuals from those organizations have contributed to the development of the GEOSS Architecture Implementation Pilot. Our collective contributions are making it possible to create and use GEOSS.

This report was written by Nadine Alameh, George Percivall, and Ingo Simonis from The Open Geospatial Consortium (OGC) with contributions from the AIP-4 participants. 
2. AIP-4 overview
AIP-4 increased the accessibility of GEOSS datasets identified as supporting Critical Earth Observation Priorities by the GEO User Interface Committee (UIC), and increased the use of the data through promoting availability of new data services, clients, and applications building on accomplishments of prior AIP phases. AIP-4 focused on enabling key global EO data sources with standard service interfaces and generalized clients, supporting brokered search, and supporting community publisher and user requirements through integration with the GEOSS Common Infrastructure (GCI). 
AIP-4 was organized in two major activities. Activity #1 focused on increasing the accessibility of Priority EO Observations as identified by the GEO User Interface Committee [UIC 2011]. Activity #2 focused on Application Clients, Community Portals, and Mediation tier components development to improve the exploitation of datasets provided through the GCI.
The major outcomes of AIP-4 are documented in: 

· 2 Engineering Reports (ERs): this summary ER and a system engineering/modeling ER.

· Data access tutorials available on the GEOSS Best Practices Wiki (http://wiki.ieee-earth.org/).
· A set of videos, referenced in Section 2.4, highlighting the outcomes of integration and architecture testing, as presented at the GEO Plenary in November 2011. 

Activity 1 Results – Increasing Access to Priority EO data sources

AIP-4 activity #1 focused on supporting the GEO-ADC goal of increasing accessibility of Priority EO Observations as identified by the GEO User Interface Committee [UIC 2011], starting with the nominated GEOSS “Data Collection of Open Resources for Everyone” - GEOSS Data-CORE [DSTF 2010]. 
To support this goal, AIP-4: 
1. Increased on-line access to “Priority EO Data Sources” including observations and derived information and ensured that those data sources are discoverable through the GCI
2. Developed tutorials that help data owners to publish their data in GEOSS
3. Supported the development of a GEOSS thesaurus
Results - New web services for access to Priority EO data sources
The list of priority data sources, initially developed by Rob Koopman (GEO Secretariat), has been further extended to track the availability of contributed data sets and the status of registration at the GEOSS clearinghouse. 

The priority data sets have been identified based on the earth observation parameters ranked highest in the Critical Earth Observation Priorities report, published by GEO task US-09-01a (‘Identify Critical Earth Observation Priorities for Societal Benefit Areas’) in April 2011 and available online at http://sbageotask.larc.nasa.gov/Final_SBA_Report_US0901a_Apr2011.pdf. The report identifies those earth observation parameters used most often in different societal benefit areas. The following figure illustrates the parameters.
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Figure 2 – Highest ranked earth observation parameters and 
their usage in societal benefit areas

Those parameters form the basis for the table of service listing available as a Google spreadsheet, developed and used throughout AIP-4 to 

· Help keeping track of available data sets by providing 

· The observed parameter,

· A short description of the service;

· Identifying the provider name and point of contact information to facilitate rapid interoperability testing and optimization
· Identifying access binding types, access protocols and interface characteristics;

· Provide the status of registration of the service at the GEOSS clearing house;

· Reference points of contact for the data sets to facilitate problem solving in cases where the testing or integration of the service into other applications caused any issues;

The spreadsheet was used throughout AIP-4 to document tests applied to existing services and to document the availability of new services. The spreadsheet was developed as a temporary tracking tool for AIP-4 purposes, with the understanding that all services will be registered with the GEOSS clearinghouse and the spreadsheet below will become superfluous. 
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Figure 3 – EO Priority Data Sets and Services Spreadsheet

As illustrated in Figure 3, a color scheme was used to classify the availability of services. This feature shall eventually be made available automatically by the GEOSS infrastructure. During AIP-4, most services have been made discoverable and available in the GEOSS GCI.

Accessibility to the Critical Earth Observation Priority datasets was increased in AIP-4 through the deployment and testing of web services for the datasets. Web services for data access are defined using international standards and community specifications for interfaces that allow a client to request and receive specific elements of the datasets. The access services deployed in AIP-4 are shown in Figure 4 are registered in the GEO Standards and Interoperability Registry.
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Figure 4 – Access Services based on GEOSS Interoperability Arrangements 
Results - Tutorials

With the Standards and Interoperability Forum (SIF) leadership, AIP-4 produced a number of tutorials to assist data providers and data users in discovering and accessing Earth observation resources via the GEOSS. The tutorial effort will be an ongoing effort to provide more tutorials to the GEOSS-using public. The tutorials are developed in private pages on the GEOSS Best Practices Wiki (BPW). Once ready to be published, a tutorial’s pages are made public, still residing on the BPW (http://wiki.ieee-earth.org/Documents/GEOSS_Tutorials). Tutorials are also registered in the Components and Services Registry (CSR) as GEOSS documentation resources. Each tutorial has an introduction that explains the purpose and how to navigate it. All tutorials have a similar structure in order to maintain uniformity and consistency, and make it easier for the reader.

Since the tutorials are published on the BPW in multiple HTML pages, it is usually difficult for a person to download one complete tutorial document. To address this, each tutorial has a page associated with it that allows a download of the entire tutorial in one document. A user can choose to save this as an HTML document, print it in real-time, or save it as a PDF document by using a PDF printer tool.
The BPW was chosen as the development and permanent repository for the tutorials due to its wiki nature. This allows developers and readers to post comments to help edit and improve the tutorials. Once published, any comments posted by readers can be used by the tutorial authors to edit the tutorial prior to its next release on the BPW. The BPW maintains histories of the published pages so that earlier versions of tutorials can be accessed, if necessary.
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Figure 5 – GEOSS Tutorials page on GEO Best Practice Wiki

Resource Registration Tutorial

The Resource Registration Tutorial describes the process of registering the various identified GEOSS resources that can be discovered and accessed through the GEO Web Portal (GWP). This process is different for different resources. For example, registering a document differs from registering a data access service. In particular, registering a service addresses the registration of the associated standards for that service. This supports interoperability, and can update the Standards and Interoperability Registry (SIR) in real-time during CSR registration, which reduces the burden on the service provider.

Data Sharing Tutorial

The Data Sharing Tutorial is meant to explain the GEOSS data sharing principles to both resource providers and users. It will, additionally, explain the implementation of those principles in the GEOSS Common Infrastructure (GCI). These data sharing principles, and their implementation, have been studied and developed within the work of the Data Sharing Task Force (DSTF). A complete description is given to support the understanding of the data sharing terms and phrases, the category of data known as the GEOSS Data-CORE, and what the responsibilities are for data providers to properly register/publish their data in order to capture certain data sharing properties, such as attribution.

WCS Tutorial

The Web Coverage Service (WCS) tutorial introduces data provision using the OGC WCS interface. The tutorial uses two different service implementations to demonstrate service setup and access to data. Both implementations are available as Open Source software products. They make use of additional open source software tools to provide complete data and service set up scenarios. The tutorial concludes with sections on trouble-shooting, frequently asked questions and provides a list of links to further information.

WFS Tutorial

The Web Feature Service (WFS) tutorial starts with a general introduction into data interoperability issues between communicating systems. It addresses general data models, feature data and feature data collections as well as data modeling using the specific GML data model. It describes important WFS operation and demonstrates the setup of a WFS server using a use-case oriented approach. Usage of WFS implementations is demonstrated using open source software products.
WPS Tutorial

The Web Processing Service (WPS) tutorial starts with a general introduction into the concept of OGC’s WPS standard. Like the WCS and the WFS tutorial, it uses a use-case oriented approach to demonstrate how operations can be façaded by standardized Web service interfaces. The tutorial contains step-by-step instructions to install, deploy, test and verify Web Processing Services (WPS) through different software frameworks.
SOS Tutorial

This tutorial aims at introducing the OGC Sensor Observation Service (SOS) as a means for providing sensor data in an interoperable manner. The tutorial focuses on the data provider perspective. The tutorial contains a brief introduction of the general concepts and ideas behind SOS and concentrate on publishing sensor metadata and observation data using the 52°North open source implementation. The tutorial concludes with a short overview of how legacy sensor information can get façaded by SOS interfaces.
Results – EO-WCS 2.0 free and open source software

AIP-4 increased the availability and robustness of open source software for deployment of servers that provide access to datasets using the OGC Web Coverage Services (WCS). WCS 1.0 has been implemented in the GeoServer software for several years. AIP-4 deployed the Earth Observation Profile of WCS 2.0 in two software packages: EOxServer and GMU.
EOxServer implements the new version of WCS 2.0 and its application profile for Earth Observation data (EO-WCS) on top of MapServer's WCS implementation. EOxServer is released under the EOxServer Open License, a MIT-style license, and written in Python and entirely based on Open Source software including MapServer, Django, GDAL, SpatiaLite, or PostGIS, and PROJ.4. http://eoxserver.org/
GMU also implemented EO-WCS. GMU WCS package is released under the Open License, a MIT-style license, and written in C++ programming language, and entirely based on Open Source software.
Results – Semantic Work: GEOSS Thesaurus

AIP-4 supported the development of the GEOSS thesaurus, led by the GEO Ontology Task. The thesaurus is based on a number of existing vocabularies as illustrated in Table 2.
Table 2 – Sources for the GEOSS thesaurus
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The thesaurus is served as SKOS at a SPARQL endpoint in either JSON or XML format. Currently, it lists more than 200 terms and corresponding definitions. The thesaurus is used by the EuroGEOSS broker to support semantic discovery and mediation.
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Figure 6 – Overview of the technical terms defined in the GEOSS thesaurus
Activity 2 Results – Enabling Exploitation of Earth Observations 
AIP-4 activity #2 focused on increasing ad-hoc web service integration and chaining to demonstrate integrated access and visual as well as analytical exploitation of EO data for general use by community-contributed enabler components. Enabler components consist of Application Clients (Web-based or downloadable for execution as a helper application), Community Portals, and Mediation Tier Components. 
To support this goal, AIP-4:
1. Demonstrated discovery, access, integration and exploitation of EO Priority Data Sources identified in Activity #1 in a number of Enabler Components,
2. Coordinated with the GCI and StP (Sprint to Plenary) teams on augmenting GCI functionality by supporting discovery and launching of such Enabler Components from the GEO Web Portal upon discovery of resources by users,
3. Performed integration testing including access to the EO Priority Data Sources of Activity 1 and other online data, with plans to use integration testing results for future usability testing by the UIC. 

Results - Coordination with the GCI
In the context of the Sprint to Plenary (StP) activity, the GEOSS Common Infrastructure (GCI) introduced and tested new components. Among these, the EuroGEOSS Brokering framework was integrated in the GCI. The main components of this framework are the:

· EuroGEOSS Discovery Broker;

· EuroGEOSS Access Broker;

· EuroGEOSS Semantic Discovery Broker.

The integration resulted in the Geo Web Portal using the EuroGEOSS Discovery Broker to increase discovery of resources (See Figure 7)
.
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Figure 7 - Brokered GCI

Launching Enabler Components

One of the main benefits of applying the brokering approach is that new capabilities and functionalities can be added to the infrastructure with no additional effort needed from data users and/or producers. During AIP-4, the EuroGEOSS Discovery Broker prototyped and tested an automatic integration of the AIP-4 Enabler Components with the discovered resources.

When a resource is discovered from one of the brokered capacities, the EuroGEOSS Discovery Broker checks if this resource is accessible, in which format it is provided, through which service protocol, etc. These information are compared with the same information from the AIP-4 Enabler Components list. For any match that occurs, the EuroGEOSS Discovery Broker enriches the metadata record of the resource by adding the link to the specific Enabler Component. This enabled the Geo Web Portal to provide users with a set of client applications that are able to access and exploit the discovered resource.

Results – Enabler Components
The Enabler Components contributed and tested by AIP-4 participants can be grouped in two categories (See Figure 8): 

· Web Processing Services (WPS) ranging from those supporting GIS/geospatial functions, to more advanced coverage processing (using the WCPS interoperability arrangement), to brokering-type services (for accessing heterogeneous datasets on common grids), to domain-specific processing (e.g. population estimation, ecological forecasting, solar radiation extraction, etc.) 
· Reusability of Web Processing Services was highlighted as an issue in AIP-4, whereby better description of the services provided (and underlying algorithms) along with clearer classification of processing functions (including inputs and outputs) are needed to improve reusability of WPSs by members of the community
· Semantic- Enabled Mediation components, focusing on improving the discovery of EO resources by using the Thesaurus (described in section 2.1.4) and community-provided components (such as the EuroGEOSS Data Access Broker, the GENESI-DEC Search service and PML’s NETMAR discovery service).
Refer to the listing of Enabler Components provided by AIP-4 participants at http://geossaip.esipfed.org/aip-wg2/node/287 for more information about the above categories. 
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Figure 8 – Enabler Components contributed to AIP-4
Results – Exploitation Clients 

Multiple clients were deployed in AIP-4, including web-based clients as well as downloadable ones, and covering generic client applications/tools as well as domain-specific/SBA-specific applications/tools (See Figure 9).

With the increased access to datasets as described earlier, the need for clients that can exploit the data increases. These robust clients are able to make access requests, e.g. WFS or WCS, receive the complex data, and manipulate the data to meet the users needs. Robust exploitation clients are vital to making datasets useful and applicable to the GEOSS User needs.

During AIP-4, the burden of integration testing fell heavily on the contributed clients. Results of the integration have been captured in an integration matrix, described in section 2.2.4. The clients’ lessons learned and recommendations for better integration and exploitation of EO resources are incorporated into section 3 of this report.
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Figure 9 – Exploitation clients to meet GEOSS user needs

Results – Integration Testing
AIP-4 used an online platform to track the integration testing of both components and services. Figure 10 captures the final state of the AIP-4 integration testing matrix. The matrix lists all services used for component testing in the first column. The service-names link to the GetCapabilities documents (the standard self-description document produced by Web services such as WMS, WFS, WCS, WPS, or SOS) to facilitate access for the enabler components. In addition, the service operator as well as a reference to the priority Earth Observation spreadsheet (section 2.1.1) is provided. The AIP-4 team developed an intuitive icon-based classification to represent the status of the integration testing: 
· Thumb up: Integration testing completed and successful
· Sun-glass smiley: Integration testing planned but not yet begun
· Red-angry smiley: Integration testing in progress but with issues
· Neutral smiley: Integration testing in progress but no issues to-date
· Thumb down: Integration testing failed
Some icons link to further reports to capture intermediate testing results. The matrix including all reports is available online at the ESIPFED portal: http://geossaip.esipfed.org/aip-wg2/node/341. 
There was consensus that the integrating testing activity was a much needed and useful activity that produced extremely valuable results, with the issue of versioning of services and interfaces experienced in many situations. 
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Figure 10 - Final AIP-4 Integration Testing Matrix
Highlights of AIP-4 Contributed Components

Following are descriptions of the components contributed by AIP-4 participants with highlights of their valuable contributions towards Activities 1 and 2. The components are documented in no specific order.
WCS Building Blocks by EOX and rasdaman

Overview

To enable data providers to support online data access to possibly huge archives of raster, aka coverage data, EOX IT Services GmbH has contributed support for the Open Source software components MapServer (http://mapserver.org) and EOxServer (http://eoxserver.org). Together those components support WCS (2.0, 1.1, and 1.0), WMS (1.3, 1.1, and 1.0), EO-WCS, and EO-WMS.

Responding to the challenges of ad-hoc filtering and processing, rasdaman GmbH has contributed its multi-dimensional raster database system, rasdaman (http://rasdaman.org). Based on the OGC standards WCS, WCPS, and WPS, rasdaman gives access to massive archives of n-D raster data, such as remote sensing data, 3D image time series, and 4D/5D climate data.

Specific Contribution to AIP-4
A demonstration of the software components was made available based on samples of the ESA data described in rows 87 and 91 of the EO priority data sources spreadsheet (section 2.1.1). 
A WCS instance including EO-WCS is available at http://ows.eox.at/ofc/ows?SERVICE=WCS&VERSION=2.0.0&REQUEST=GetCapabilities
A WMS instance including EO-WMS is available at http://ows.eox.at/ofc/ows?SERVICE=WMS&VERSION=1.3.0&REQUEST=GetCapabilities
Various demos were established, such as EarthLook (www.earthlook.org), to convincingly demonstrate the added value of a query language in the exploitation of Earth Observation resources: users can phrase ad-hoc queries, which can be answered efficiently by the server-side optimizing query engine.
Point of Contact

Peter Baumann <baumann@rasdaman.com>
Stephan Meißl <stephan.meissl@eox.at>
Access to Solar Radiation Parameters Critical Earth Observation Priority by MINES ParisTech

Overview
Surface Solar Radiation has been identified as GEOSS Critical Earth Observation Priority. Such observations are common to many GEOSS Societal Benefit Areas and focus on desired and needed observations across a large panel of users. Supported by two projects funded by the European Commission under the Seventh framework program: The EnerGEO project and the GENESIS project, MINES ParisTech has released for free in 2011, the HelioClim-1 database containing 21 years of solar radiation available at ground level. Those data derived from the Meteosat satellite cover Europe, Africa and Middle East are released under the GEOSS Data CORE on the basis of full and open exchange and unrestricted access and are consequently available on the web at no cost. Surface Solar Radiation parameters have been provided by taking into account GEOSS recommendations on interoperability and are fully integrated in the GEOSS Common infrastructure. 
Within AIP-4 several GEOSS compliant components have been contributed including:

· OGC Web Processing Services providing access to the HelioClim1 database thanks to the GENESIS Toolbox solution (http://toolbox.webservice-energy.org/TOOLBOX/manager?output=text&cmd=getSrvWSDL&serviceName=Solar_Radiation)

· GEOSS registered Community Portal webservice-energy.org (http://www.webservice-energy.org/)
· An OGC Catalog Service for the Web (CSW) contributed by the EnerGEO project for services and resources dissemination purpose (http://energeo.researchstudio.at/)

· Helper Applications using the GENESIS WebGis Client solution providing an easy access for end-users to Solar Radiation parameters. (http://gppf.genesis-fp7.eu/web/guest/services?categoryId=93829080 login:demo password: demo)

Specific Contribution to AIP-4
Providing GEOSS community with an easy access to HelioClim-1 a key database containing 21 years of Surface Solar Radiation parameters leverage cross-societal benefit area concerns including Energy, Climate, Water Ecosystems and Health. This database has been released for free under the GEOSS Data CORE sharing principle. Moreover, each component deployed in this scenario follows GEOSS recommendations on interoperability and standard including (OGC/ WPS, OGC/WMS, OGC/CSW).

For the AIP-4 demonstration, the focus was on supporting decision making to invest in PV solar plant for electricity production. This requires having access to long-term solar radiation parameters over a given area. All sites are not equivalent. The service that has been developed within AIP-4 allows comparing the solar radiation at several sites. Easy access to such data has been provided by user-friendly helper applications that will help energy, climate and environmental practitioners in their daily activities.
Point of Contact

Lionel Menard <lionel.menard@mines-paristech.fr>

Exploitation of GEOSS with WorldView Client Demonstrating Multi-Source Spatial Analysis by PYXIS Innovation
Overview
PYXIS' GeoWeb Browser WorldView uses a discrete global grid system to integrate and exploit geospatial data streams on-demand (www.pyxisinnovation.com). WorldView is intended to provide decision-makers with a simple tool for data discovery and multi-source visualization, analysis, and modeling. The Client can be launched from the Geo Web Portal and capable of accessing and completing spatial analysis on any OGC compliant data.  
Specific Contribution to AIP-4
Decision makers need to access the vast amounts of Earth Observations that exist but are held in silos too difficult to find and extract. GEOSS provides a mechanism for locating these data resources and OGC provides the standard protocol for interoperation. However, geospatial data usually requires the context of other data to increase its value. Data integration is a hard problem. In AIP-4, the PYXIS Client WorldView and the discrete global grid were used to show how analysis across multiple sources of disparate scale and formatted geospatial data resources can meet the decision maker’s requirement.  A demonstration video was developed and features integration of and analysis with various OGC WMS, WFS, and WCS data sources provided by AIP-4 content partners, and available via the GCI.   
Point of Contact

Perry Peterson <ppeterson@pyxisinnovation.com>
EuroGEOSS Brokering Framework Components

The next subsections provide a brief overview of the main components of the EuroGEOSS Brokering Framework (http://www.eurogeoss.eu/broker/Pages/TheEuroGEOSSBrokeringPlatform.aspx).

EuroGEOSS Discovery Broker

The EuroGEOSS Discovery Broker is the cornerstone of the brokering platform. This component is able to read and mediate among the many standards and specifications used by different scientific communities. By building bridges among the practices of these communities, the broker makes it possible to search, and discover the resources available from heterogeneous sources.
EuroGEOSS Access Broker

Applying the same principles and technology, recently, a broker to facilitate multi-disciplinary data access was introduced and is part of the EuroGEOSS Brokering platform. The EuroGEOSS Access Broker makes it possible for users to access and use the datasets resulting from their queries which are returned to them based on a common grid environment they have, previously, specified by selecting the following common features: Coordinate Reference System (CRS), spatial resolution, spatial extent (e.g. subset), data encoding format.

EuroGEOSS Semantic Discovery Broker

When developing multidisciplinary infrastructures, an important challenge is semantic interoperability. To address this, EuroGEOSS, in collaboration with FP7 GENESIS project (http://www.genesis-fp7.eu/), prototyped a Semantic Discovery Broker which harnesses the Discovery Broker capacity. It implements a “third-party discovery augmentation approach”: enhancing discovery capabilities of infrastructures by developing new components that leverage on existing systems and resources to automatically enrich available geospatial resource description with semantic meta-information. In fact, the EuroGEOSS DAC is able to use existing discovery (e.g. catalogs and discovery brokers) and semantic services (e.g. controlled vocabularies, ontologies, and gazetteers) in order to provide users with semantics enabled query capabilities – contributing to bridge a gap, which is important for multidisciplinary infrastructures.

Point of Contact

Mattia Santoro <santoro@imaa.cnr.it> 
Stefano Nativi <stefano.nativi@cnr.it>
Unified Access Framework Project by NOAA
Overview

NOAA contributed EO datasets from a NOAA-wide THREDDS catalog of CF-compliant datasets from the NOAA Unified Access Framework Project http://geo-ide.noaa.gov/.
The THREDDS catalog URL to access the datasets is below through web services (DAP, WMS, WCS) http://ferret.pmel.noaa.gov/geoide/geoIDECleanCatalog.html.
Specific Contribution to AIP-4
The value of this contribution to GEOSS is the integration of standards and services from Fluid Earth System Science communities into GEOSS such as OPeNDAP and NetCDF-CF. This dataset and service provided to AIP-4 offered an opportunity to test and integrate this dataset and services in the GCI through the EUROGEOSS Broker. The contribution also resulted in OPeNDAP being added to the GEOSS Standards registry.
Point of Contact
Matthew Austin <matthew.austin@noaa.gov>

Quantum GIS GEOSS Extension by GIS.FCU
Overview

Quantum GIS GEOSS extension is developed for Quantum GIS, an Open Source Geographic Information System (GIS) licensed under the GNU General Public License. It runs on Linux, Unix, Mac OSX, and Windows and supports numerous vector, raster, and database formats and functionalities. The purpose of this extension is to leverage the accessibility of GEOSS resources via web services as registered in GEOSS, and to enable quantum GIS users to automatically access and display the resources in the Quantum GIS software. For more information on the extension, please refer to https://sites.google.com/site/sosgisfcu/bulletin/qgis-extension-for-geoss.

Specific Contribution to AIP-4
The goal of the extension (enabler component) is to give the Quantum GIS user easier access to GEO data available via WMS, WFS and WCS web service interoperability arrangements. Quantum GIS GEOSS extension invokes the Components and Services Registry (CSR) to get the service list, which users can then use to select EO services/resources in Quantum GIS (without having to use the GEO portal for the discovery part). 
Point of Contact

Lan-Kun (Peter) Chung <peter@gis.tw>
Pi-Hui(Pinky) Huang <pinky@gis.tw>

EnviroGRIDS
Overview
The EnviroGRIDS contribution was composed of various elements that are listed below:

· EnviroGRIDS client: http://www.envirogrids.cz
· EnviroGRIDS WMS services: 

http://129.194.231.202/ArcGIS/services/EnviroGrids/eg_hydro_wp4/MapServer/WMSServer?service=WMS&request=getcapabilities
http://129.194.231.202/ArcGIS/services/EnviroGrids/eg_scenario_wp3/MapServer/WMSServer?service=WMS&request=getcapabilities
· EnviroGRIDS tutorial: http://www.envirogrids.net/index.php?option=com_content&view=article&id=67&Itemid=80
· Movie on enviroGRIDS portal: http://youtu.be/7LQ048Zcrxw
Specific Contribution to AIP-4
The enviroGRIDS components were used within different activities of AIP-4:

· The enviroGRIDS client has successfully integrated most of the tested WMS, WFS and WCS services. Some issues were encountered related to the GDAL library used. 
· Two WMS services (coming from the EnviroGRIDS GEOSS component:

 http://geossregistries.info/geosspub/component_details_ns.jsp?compId=urn:uuid:4f47ce0b-1eff-47e0-b3e2-82de20c1f783). All exploitation clients in AIP-4 that have tested these services have reported a successful integration
· The enviroGRIDS workshop “Bringing GEOSS services into practice” has contributed to the WMS and WFS tutorial development activities (section 2.1.2).

Point of Contact

Gregory Giuliani <gregory.giuliani@unepgrid.ch>
Anthony Lehmann <Anthony.Lehmann@unige.ch>
Global-scale and Regional-scale data via Web Services by CIESIN
Overview
CIESIN, the Center for International Earth Science Information Network, is a research center of the Earth Institute at Columbia University located in Palisades, New York. Among other activities, CIESIN manages the NASA Socioeconomic Data and Applications Center (SEDAC), a data center within the NASA Earth Observing System Data and Information System (EOSDIS). CIESIN is a University member of the Open Geospatial Consortium and continues to focus on applying state-of-the-art information technology to pressing interdisciplinary data, information, and research problems related to human interactions in the environment. For more information on CIESIN visit us at: http://ciesin.org/aboutus.html and for SEDAC visit us at: http://sedac.ciesin.columbia.edu/ 
Specific Contribution to AIP-4
CIESIN contributions to AIP-4 include contributions to global-scale and regional-scale data related to urbanization, land cover, biodiversity, and other elevation data useful in many GEO Societal Benefit Areas (SBAs). CIESIN also provides access to selected data on agricultural land use in croplands and pastures, global patterns in human appropriation of net primary productivity, amphibian family richness, global reservoirs and dams database, and low elevation coastal zone urban-rural population estimates. CIESIN primarily provides data through OGC compliant web services and also serves as a long-term archive for these data. CIESIN also supports and make improvements in its existing Population Estimation Service as an enabler component, providing a Web Processing Service in the Mediation Tier. CIESIN also provides two types of enabler components including a simple map client based on OpenLayers to support general users in integration and usability testing with WMS support, legend control, and theme and region selection capabilities. And a worldwind educational tool with WMS support, legend control, WPS – Population Estimation Service client interface, draw multiple-feature capability for the WPS, download WPS result control and lesson plans and tutorials.

Point of Contact

Sneha Rao <srao@ciesin.columbia.edu>
Bob Chen <bchen@ciesin.columbia.edu>
EO2HEAVEN - Earth Observation and Environmental Modelling for the Mitigation of Health Risks
Overview

EO2HEAVEN is a research project co-funded by the European Commision as part of the 7th Framework Programme (FP7) Environmental theme. EO2HEAVEN contributed to a better understanding of the complex relationships between environmental changes and their impact on human health. More information can be found at http://www.eo2heaven.org/. 

Specific Contribution to AIP-4

EO2HEAVEN contributed a set of OGC compliant Web Services providing ‘classic’ remote sensing data sets as well as particular health data sets. All services have been amended by visualization engines to facilitate simple exploration of the data in addition to classic exploration approaches based on powerful client applications accessing standardized OGC Web service interfaces.

Visualization of health situations and risk assessment, in particular with support to visualize changes over time, is crucial to detect patterns and to identify spatial constraints and environmental conditions leading to new disease outbreaks (e.g. for cholera epidemics) or enhanced risks for predisposed patients (e.g. with respiratory diseases). The required service interfaces and its implementations are already able to provide ‘time enabled’ data sets, whereas the clients capable of showing animations over time are rare. EO2HEAVEN developed and contributed such client technology. EO2HEAVEN and external stakeholders often completely lack any geospatial background. Thus, and this is the most important lesson learnt from training and stakeholder workshops as well as feedback from other AIP-4 participants, the simplicity of the user interface and the animated visualizations are essential for user acceptance. The contributed client technology is based on these requirements.

In addition, EO2HEAVEN contributed a Sensor Observation Service (SOS) import tool, which significantly facilitates the publication of in-situ data sets within SDIs and the GEOSS context. The SOS import tool has been made available to GEOSS together with a SOS set up and usage tutorial, which is now available via the GEOSS Best Practices Wiki.

For the future, several challenges remain; e.g. the usability and flexibility regarding different data formats will require enhancement.
Point of Contact

Johannes Brauner <Johannes.brauner@tu-dresden.de>

Simon Jirka <jirka@52north.org>
BRISEIDE by Graphitech

Overview
BRISIEDE architecture consists of server and client components providing spatio-temporal services to support decision-making in civil protection contexts: 

· The server components are OGC services (WMS, WFS, WCS, SOS, WPS) that support delivery of data in accordance with a specific spatio-temporal data-model; the WPS component provides workflow management functionalities, including access to a simulation model to perform operations on BRISEIDE datasets.
· The client components include a web and 3D desktop client able to consume the BRISIEDE services.

The BRISEIDE services are available at the following links:

WMS, WFS, WCS services

http://briseide01.ingr.briseide.eu:8080/geoserver/web/
WPS

http://briseide02.ingr.briseide.eu:8080/geoserver/ows?service=wps&version=1.0.0&request=GetCapabilities
http://briseide02.ingr.briseide.eu:8080/wps-r/WebProcessingService?Request=GetCapabilities&Service=WPS
SOS

http://briseide02.ingr.briseide.eu:8080/52nSOSv3_mod/sos 
The datasets used in BRISEIDE are pilot-driven datasets regarding several civil protection scenario across Europe such as landslide, earthquake, forest fire hydrogeological disturbance and flooding. The datasets are quite heterogeneous due to the application domain and the different institutions devoted to collect them. A key outcome of the BRISEIDE project has been to apply the same spatio-temporal model to those heterogeneous datasets.
Specific Contribution to AIP-4
The main contribution to AIP-4 was to provide components that enable exploitation of Priority Earth observation data sources and to share best practice solutions on the deployment of service oriented architecture components for civil protection scenarios. 

BRISEIDE provides a data model to access raster and vector datasets containing spatio-temporal information and an ingestion service to automatically deploy and catalogue data coming from forecast and meteorological simulation models. Furthermore BRISEDE also deploys WPS in order to perform operations on top of OGC services.

BRISEIDE allows access to several datasets provided by each project’s pilot such as earthquake, fault or landslide inventory. The BRISEIDE 3D client is a key software component that was used to test the availability of GEOSS services in AIP-4. Results of integration testing were contributed to the AIP-4 integration testing matrix (section 2.2.4). The main issues identified were the results of different versions of web service standards used by different providers, in addition to constraints on the SRSs needed to allow visualization on a 3D Globe (only SRS:4326 is supported in the BRISEIDE client). The integration testing process also showed that there were less integration issues with WMS services compared to WFS and WCS services. 
Point of Contact

Federico Prandi <TM-Briseide@graphitech.it>
GENESI-DEC
Overview

Digital Earth is a visionary concept for the virtual representation of the Earth, that is spatially referenced, interconnected with the world's digital knowledge archives, and encompassing all its systems and forms, including Earth Sciences and human societies. 

The GENESI-DEC project (http://www.genesi-dec.eu/) is establishing open data and services access, allowing European and worldwide Digital Earth Communities to seamlessly access, produce and share data, information, products and knowledge. This Ground European Network for Earth Science Interoperations creates a multi-dimensional, multi-temporal, and multi-layer information facility of huge value in addressing global challenges such as biodiversity, climate change, pollution and economic development.

The GENESI-DEC contribution to the AIP-4 focused on demonstrating for GEOSS the discovery and access of EO data collections and products (downloadable files), and supporting usage of the ‘Critical EO Parameters’ vocabulary, through a stack of Web 2.0 protocols:

· RDF triples catalog server, enabling federation and interoperability for distributed datastores,

· Catalog resource keyword tagging, using GEOSS Critical EO Parameters (CEOP) Vocabulary,

· ATOM Pub resource aggregation, for RESTful service interactions supporting both search and access use cases,

· OpenSearch query interface, compliant with the standardized OGC CS-W OpenSearch query interface with Geo and Time extensions,

· Open Linked Data publication of the catalog search results, through RDF, ATOM or HTML encodings. The HTML hyperlinked data output allows for in-browser continuous navigation of the entire catalog server resource state representation,

· Automatic mash-up export of search results to Google Maps (footprints, metadata, and browse images), either through KML or ATOM exports, through query passing message to the Google Maps service endpoint,

· Standard representations of the search result resource states, in RDF, KML, ATOM, HTML, accessible through RESTful URL encoding scheme

· Embedding of download links from KML, ATOM or HTML encoding, allowing for dataset downloads from the web browser.

The demo video (http://www.youtube.com/watch?v=S6TpoIIRol0) presented demonstrates the reusability and interoperability of the GENESI-DEC architecture and web technology in three different discovery and access contexts: 1) the GEOHazards Supersites Virtual Archive, 2) the GENESI Digital Earth Communities federation, and 3) the GEOSS Common Infrastructure GEO Web Portal, and .

Specific Contribution

SAR data products – Turkey, October 2011

The GEOHazards supersite “VA4 Portal” is an ESA funded project for a cloud hosted web portal offering access to a virtual archive and processing center of SAR products. See http://eo-virtual-archive4.esa.int Web Portal and its RESTful endpoint for Open Linked Data navigation http://eo-virtual-archive4.esa.int/search/html. 

The current ESA Virtual Archive 4 is a cloud-based deployment maintained in support the GEOHazards Supersite (http://supersites.earthobservations.org), and represents more than ten thousand SAR data entries, spread over 40 regions of the world. It offers an extension of ESA’s Grid Processing on Demand (G-POD) deployed over an IaaS (Infrastructure as a Service). The user navigation is supported by the use of “search nearby” hyperlinks. A query refine or query extension by nearby region is calculated and updated by the server as new products come in. For example, the user can follow hyperlinks to navigate the ASAR collection according to the Gazetteer region names (Geonames.org) that are touched by the collection footprints.

Note: for more information on cloud infrastructure storage and processing cost analysis (on Amazon and Hetzner cloud hosting offering), refer to the following Virtual Archive presentation (http://bit.ly/zJ9of0, CNES seminar on Cloud Computing, October 2011). This presentation details two processing campaigns conducted for ESA on Cloud Computing resources. One addresses interferometry for atmospheric sounding, and performs an ENVISAT MIPAS Level 1b to Level 2 re-processing campaign (ML2PP). The other addresses Interferometry for line-of-sight displacements, and performs an ENVISAT and ERS SLC two-pass processing (GMTSAR).

Leaf Area Index data products – Europe, September 2011

The GENESI-DEC portal (http://www.genesi-dec.eu/) for a federated Digital Earth Communities supports search and download workflows for datasets matching the GEO Critical Earth Observation Parameters. 
Searching e.g. for MODIS Aqua Leaf Area Index over a selected time period, the user selects the product that is visually best matching the required geographical region, and then selects the product for download into the NASA Panoply desktop application, configured on the local computer as the default application to open for the MIME type ‘hdf’ when downloaded from the web browser.

Radar Altimeter data products – Istanbul 2011

The GEO Web Portal is an ESA and FAO supported GEOSS Common Infrastructure component for search and access of GEOSS registered resources. In the frame of the Sprint to Plenary 2011, ESA contributed to the GCI component integration and testing in support of the StP objectives. 
To this end, the GENESI-DEC technology was integrated with the GEO Web Portal (http://portal.genesi-dec.eu/gwp/) to demonstrate federated search and data access (dataset files downloads), as an integrated end-to-end workflow, thus increasing the on-line access to priority EO data sources. Examples provided cover searching for MODIS Aqua Leaf Area Index over a selected time period, consuming the EuroGEOSS Broker OpenSearch catalog service, providing e.g. roll-over overviews of the GEOSS registered web pages and PDF documents that are matching a search string (e.g. Radar altimeter), co-visualizing a set of Cryosat Level 2 products tracks onto Google Maps…

On-Demand SAR data products – Thailand November 2011

Also from the GENESI-DEC project’ website (http://www.genesi-dec.eu/), the registered user has access to processing service amongst a set of packaged offering: e.g. ASAR multi, BEAM arithmetic, MERIS Cal/Val, MERIS Level 3 Algal, or also several Aircraft flight track-related services (observation tracks discovery, along-track data access, along-track data visualization)…

Selecting e.g. the ENVISAT ASAR collection processing service, the user gives an area of interest (bounding box over Thailand), and a start and stop date, and the dataset series (here, between ENVISAT ASAR image mode and wide swath mode). The user then performs a multiple-choice selection over the products matching the query, launch the processing over the selected products, and view the resulting processed EO product on the Web Portal, delivered through a standard OGC WMS service endpoint. The full resolution product and is radiometric and geometric quality can be visually checked from the browser, before ordering the end-product delivery.
Point of Contact

Pedro Gonçalves <pedro.goncalves@terradue.com>
Hervé Caumont <herve.caumont@terradue.com> 

AIP-4 Videos prepared for the GEO Plenary
A set of videos developed during AIP-4 showcase the remarkable progress that has been made in increasing access to priority earth observation resources and demonstrating the potential for exploitation of these resources by community-provided components. Eleven videos (each 5 minutes long) were prepared for the GEO Plenary in November 2011 in Istanbul, Turkey to highlight the work performed by the AIP-4 as well as the StP teams:

· AIP-4: Overview video of AIP-4

· BRISEIDE: A spatio-temporal framework to support environment and emergency management

· AIP-4 GEOSS Tutorials: An overview of the tutorials developed in AIP-4 with leadership from the SIF
· EO2HEAVEN: Earth observation and modeling for the mitigation of health risks

· EuroGEOSS Broker: Distributed search on GEOSS and non-GEOSS services
· PYXIS: Multi-source analysis for AIP-4
· MINES ParisTech: Access to surface solar radiation priority Earth observation data using WebGIS client
· EoX/Rasdaman: Use of OGC services for ad-hoc analysis of earth observation data
· EnviroGRIDS: Capacity building, toolbox and data components in AIP-4
· GIS.FCU: Leveraging GEOSS resources in an open source client – Quantum GIS
· GENESI-DEC: Web 2.0 protocols for discovery and access to EO Observation Parameters

All videos are available at http://www.ogcnetwork.net/pub/ogcnetwork/GEOSS/AIP4, which also includes links to the 3 StP videos, also developed for the plenary:
· GCI and GEONETCast: the Atmospheric Chemistry StP

· GEOSS Support to Disaster SBA: A Use Case
· GEOSS for Biodiversity: the e-Habitat Model
Highlights of AIP-4 UML Modeling Efforts

The GEOSS Unified Modeling team engineering report provides the depiction and expresses the Reference Model of the Open Distributed Processing (RM-ODP) viewpoint using the Unified Modeling Language as the syntax. This is done by expressing each scenario of each GEOSS Societal Benefit Area in four of five viewpoints as described in ISO/IEC 10746:1996 Part 3 Reference Model ODP Architecture and description of the UML concepts and extensions provided in ISO/IEC 19793:2007. 
This work was initiated in AIP-3 and focused on the Enterprise Viewpoints of the AIP-3 SBAs. In AIP-4, the team augmented the viewpoints to cover the Computational and Engineering Viewpoints, with plans to tackle the Technical Viewpoints in AIP-5. 

3. AIP-4 Observations and Recommendations 
One of the main outcomes of each phase of the Architecture Implementation Pilot is the opportunity to capture the usage observations and enhancement recommendations from the community based on their direct hands-on experience in using and contributing to GEOSS during the Pilot. 

This section captures the highlights of the observations and recommendations from the AIP-4 participants. 
AIP-4 Observations
Observations from the AIP-4 participants revolve around 4 themes:

1. Observations on the Integration testing process and outcomes 

a. There was consensus that the integration testing activity was a timely and useful activity that produced extremely valuable results. The activity proved that the integration of heterogeneous data resources available via interoperability arrangements such as WMS, WFS, WCS and WPS indeed works. Continued integration testing is critical towards the wider use of GEOSS resources and infrastructure. 

b. Two main issues were noted by AIP-4 exploitation client providers in the integration testing process:

c. Variability amongst Web Coverage Service (WCS) implementations often required client customization for almost every implementation (e.g. how bounding box is used and lat lon orderings).
d. Use of non-standard CRSs was an issue across servers whereby several service providers have apparently used unrecognized CRS identifiers in their implementations, hence decreasing the interoperability potential of the provided resources. 
2. Observations from the perspective of the Exploitation Clients
a. Access to coverage type data coupled with tools that make data discovery, access and integration seamless, is a compelling way to promote the use of spatial data assets and a powerful method of streamlining delivery of content to decision makers.

b. However, it appears that many datasets available through GEOSS still don’t have enough high-level metadata to enable most GEOSS users to discover and use the data appropriately. 
3. Observations on the use of the GCI

a. AIP-4 participants found the GEO Web Portal easy to navigate for themes of interest, and easy to use for metadata search. 

b. AIP-4 participants also noted that the Components and Services Registry was easy to use and efficient in getting needed information for discovery purposes. 
4. Observations on GEOSS and the AIP-4 process
a. The success in integrating and exploiting data from multiple sources in AIP-4 demonstrated the potential of GEOSS for acting as the “hub” for discovery and accessing heterogeneous Earth Observation resources.
b. AIP-4 participants noted that the pilot experience was very encouraging and enabled them to learn of other organizations and their contributions and build stronger collaboration networks. In particular,
i. Participants noted that the weekly telecons help keep the project milestones on track, while providing a forum for open-dialogue on various subtasks. This open communication aspect is particularly important given the pure volunteer nature of the effort, where maintaining a continuum to contributions within the deadlines can be challenging at times. 

ii. Participants indicated that, in some cases, the pilot process provided just the needed motivation to get some projects started/moved even if not completed in AIP-4 (e.g. NOAA UAF).
iii. Participants appreciated how the pilot process supports capacity building, which is extremely important for the success of GEOSS.
c. The AIP-4 participants consider the tutorials developed with SIF leadership as key elements in enabling data providers to make their data/metadata available through GEOSS. 
AIP-4 Recommendations 

This section captures some key recommendations that have emerged as a result of the hands-on experience of the AIP-4 participants in using and contributing to GEOSS in their domains/communities. The recommendations revolve around 3 themes:
1.  Recommendations for improving GEOSS Resource Exploitation


a. AIP-4 participants identified three areas to improve how GEOSS resources can be further exploited: 

i. More exploitation tools/application clients/enabler components are needed to leverage the resources and infrastructure provided by GEOSS and to make it easier for users to use GEOSS resources with little additional effort.

ii. More compliance testing is required to minimize variability of implementations (e.g. WCS) and lower the barrier for client/decision support implementations. 

iii. More tutorials are needed, especially those targeted towards supporting the data users to illustrate the benefits of using GEOSS and of sharing resources using interoperability arrangements.
2. Recommendations for improving the GEOSS Common Infrastructure

a. Clarification is needed on how the recommendations for GCI improvements are passed to the appropriate parties for consideration in the next releases of the affected GCI components. AIP-4 participants favor a process where suggested improvements and discovered bugs are reported and prioritized. Such a process should be open to all GEOSS GCI and resource providers. 
b. The technical implementations of GEOSS and the GCI need to be better documented to support AIP contributions that are often more advanced than the current state of the GCI. In particular, AIP-4 participants propose the deployment of a server code repository for GCI component software, which would provide greater transparency to the infrastructure, and enable the community to contribute to the testing and enhancement of the code. 
c. Registration of resources in GEOSS can be further automated. The process is still pretty much a manual data entry driven process. AIP-4 participants highlighted the possibility of using web crawler functionality for automatically discovering and registering services in the GCI. AIP-4 participants also recommend more guidance (and increased awareness) on leveraging Web Accessible Folders and using existing ISO records in increasing the automation of the registration of resources already associated with existing metadata. 
d. After experiencing issues with registered resources being down or unavailable during AIP-4, a stronger emphasis on GEOSS resource monitoring is recommended. At the time of publication of this report, the integration of a cloud-based monitoring service, MONITIS (http://www.monitis.com), with the GCI was underway. The monitoring effort was launched within the StP in parallel to AIP-4, and monitors all GCI components including the BPW, the CSR, the Geo Web Portal, the Clearinghouse, the Standards Registry and the EuroGEOSS Discovery Broker. In addition to monitoring the GCI components, the FGDC Service Status Checker (http://registry.fgdc.gov/statuschecker/index.php) is being applied to monitor registered services (1500 services checked on a daily basis). The full integration of the FGDC status service status checker with the GCI will be completed before the next GEO Plenary. 
e. Recommendations for improving the GEO Web Portal include
i. Providing consistent display of ISO metadata coming from GEOSS members standard catalogs (CSW 2.0). 

ii. Leveraging existing metadata tags (e.g. “OperatesOn”) or other consistent means to link to helper applications after discovery of Web Processing Services (WPS) resources.
iii. Completing the connection to exploitation tools and application clients directly from the discovered resources.
iv. Improving the portal to enable users to directly discover and access the services in the portal (as opposed to the current link to registered component).
v. Supporting more spatio-temporal searches by exploring standard-based ways to offer this functionality (that goes beyond a simple google-like search).
f. Recommendations related to GEOSS Data CORE (CORE: Collection of Open Resources for Everyone)
i. With “Data CORE” being a GEOSS-specific term (possibly unfamiliar term for users outside of the GEOSS community), it is recommended to clarify the term whenever it’s encountered by GEOSS users. One way to achieve that is to link to the definition of the Data CORE term when it is presented during either the registration or discovery processes. 
ii. More guidance on the use and interpretations of Data CORE is also needed. The Data Sharing Tutorial (section 2.1.2) developed with SIF leadership during AIP-4 addresses that need. 
3. Recommendations for better leveraging of GEOSS and the AIP process
a. Awareness of the value of contributing to GEOSS needs to be increased. AIP-4 participants noted that many data producers focus on first supporting the needs of their primary community, and may in the process neglect to consider broader communities. This potentially impacts the individuals’ willingness and time available to contribute to GEOSS.
b. For the next phases of AIP, it’s recommended to 
i. Increase the ongoing coordination with interdependent tasks, such as the GCI, Ontology Task, etc. 
ii. Build on the successful AIP-4 integration testing process to also cover the integration testing of discovery services in tools and application clients in addition to access services.
iii. Develop additional tutorials and continuously improve/update them as well as widely promote them. It’s recommended that the next batch of tutorials incorporate best practice documents for publishing and using data with a “thematic point of view” (to answer questions such as “I’m a climatologist, how can I use WCS”, “I’m a hydrologist, what should I do to publish measurements, etc.”) 
iv. Provide a clear distinction between development and operational contributions to AIP (and GEOSS in general) to possibly encourage wider involvement from the community based on realistic expectations of their contributions in the process. 
Annex: Responses to the AIP-4 Call for Participation

Listed below are the 25 responses to the Call for Participation in AIP-4
. As each of the Responses included multiple organizations, the response represents contributions from over 60 organizations.
	Lead 

Organization
	Summary of the Response 

	KNMI
	The Royal Netherlands Meteorological Institute (KNMI) will support the AIP-4 by providing well defined and maintained data services. The provided data services are OGC compliant. The data to be provided are products generated at KNMI, based on ground based and satellite observations with both offline and near-real-time availability. Benefits for GEOSS will be the access to OGC standard compliant services providing high quality unique products; some of them available in (near) real-time. KNMI will provide a Custom build WMS client

	 GeoViQua QA4EO and ESIP
	The purpose of this response is to elaborate tutorial materials on how to provide access to data in a way that quality parameters and indicators are clearly integrated with the data. The benefits of having long lists of datasets available as web services, browse & download pages and inordering systems are obvious in the context of the GEOSS but those benefits increase if users can get a clear view of data quality indicators that allow them to better choose the data to download, increase trust on data providers and addvalue to the current data because it can then be used reliably in subsequent processing and decision making. 

	 GIS.FCU
	To reveal the value of GEO portal, additional data searching and examination and mechanism should be come up with in AIP-4. In this proposal, we'd like to strengthen the usage of priority EO data by developing a downloadable desktop client. In this proposal, we'd like to develop a downloadable desktop client to meet the requirement of browsing the priority EO data sources. 

	 NOAA and GMU
	This joint response from NOAA-NASA GOES-R ground segment and GMU CSISS offers Geostationary Operational Environmental Satellites (GOES) images and derived products as part of GEOSS Data-CORE, to make them persistently discoverable and accessible through the standard OGC Catalog Service and OGC Web Coverage Service interfaces, and to fully align these services with the GEOSS Common Infrastructure. Another purpose is to contribute the CEOS WGISS Integrated Catalog (CWIC) as a mediated accessenabler to the CEOS members' satellite data catalog. This response includes contributions to the two AIP-4 activities: Access to PriorityEO Data Sources, and Clients and Mediated Access Enablers. This NOAA-NASAGOES-R and GMU CSISS joint efforts will benefit the GEOSS communities by making valuable GOES images and derived products freely accessible online through standard web service interfaces. 

	PML
	PML will provide Priority EO Data Sources, such as Chlorophyll and SST from satellite and in situ measurements, through OGC compliant services. PML will also develop processing components and service chains that can make use of these data. As part of the NETMAR project we intend to add semantic information to both data and processing services, simplifying the discovery of data and the building of workflows. PML has already developed a SOAP enabled implementation of WPS(based on PyWPS) which enables WPS processes to be easily combined in workflows.

	EO2HEAVEN
	EO2HEAVEN will contribute to AIP-4 helping to provide access to Earth Observation and health data sets used in the project. The access will be provided by OGC specified Web Services. Additionally, the project is going to provide an import tool for sensor data sets (e.g. CSV or plain text files) into a OGC Sensor Observation Service. This tool will be able to read existing data archives, helping users to specify how the data is encoded inthese files and then converting the data sets into the according SWE data formats. 

	EnviroGRIDS
	Activiity 1: We aim at sharing the "Bringing GEOSS services into practice" teaching material through AIP-4 process. We propose to use this material as a "starting point" and to improve it by exchanging/discussing and benefiting from the expertise/comments/suggestions and guidance of participants. The objective is to have at the end of AIP-4 a coherent package that can be used as much as possible by GEO members (and beyond) for teaching how to (1) make data and metadata interoperable, (2) share data and metadata through GEOSS, and (3) access and integrate data coming from GEOSS.

Activity #2: We are currently in contact with the EuroGEOSS project to make some interoperability testing in order to expose enviroGRIDS services through the EuroGEOSS broker. Results of these experiments might be useful in the context of AIP-4 in order to demonstrate integrated access to resources and test data discovery and access. EnviroGRIDS services already available into the GCI: 

	NOAA DMIT
	NOAA wil provide datasets, tools, services and technical expertise associated with NOAA's Unified Access Framework (UAF) Project. UAF is a NOAA-wide effort to make environmental datasets easy to find and use. It is an important contribution to realizing the vision of NOAA's Global Earth Observation - Integrated Data Environment (GEO-IDE) Initiative which is a framework for engaging NOAA's environmental data management communities through sharing of expertise, experience, and information. UAF is led by NOAA's Data Management and Integration team (DMIT). 
NOAA will also provide the data access services established by the Integrated Ocean Observing System (IOOS) Program. Two basic service types are offered: (1) OGC Sensor Observation Services providing in situ data in near-real-time from the National Data Buoy Center (NDBC), the Center for Operational Oceanographic Products and Services (CO-OPS); (2) THREDDS Data Server providing DAP, WCS and WMS access to gridded datasets including coastal surface currents observed by radar and chlorophyll concentration derived from Aqua MODIS satellite observations. These datasets are discoverable through the IOOS Data Catalog registered in the GEOSS CSR. 

	INPE
	We propose to access the GEOSS dataset provided in AIP-4 using TerraView GIS WMS and WFS clients. This activity will contribute to AIP-4 by validating the GEOSS architecture as well as proving an open source tool that allows members to effectively access and use the GEOSS data sources. (Activity 2)

	WUStL
	WUStL proposes to participate in the GEOSS AIP-4 by continuing:

1. Provide OGC standard-based access to an array of air quality datasets for GCI-Core and registering those in GCI. The focus will be on the preparation, testing, accessibility and persistence of core datasets. 

2. The distribution and application of the Air Quality Community Catalog (AQComCat) to multiple data providers. 

3. This will enable the creation of a distributed cataloging system to be accessible through GEOSS Common Infrastructure (GCI).The participation of the Washington University group will be through active participation in the GEOSS Air Quality Community of Practice (AQCoP). 

1. 

	Vightel
	Our proposed contribution to the Pilot includes: 1) EO-1 Campaign Manager: a Workflow-based web service used to manage user requests and orchestrate many web services used for tasking, processing and data distribution. Registered consumers can access this service via a secure restful API, 2) EO-1 WCPS: A Image processing web service used to allow users to apply custom algorithms on ALI and Hyperion data sets. Resulting products are delivered in an Atom feed containing the products in jpg, tif or kml formats, and 3) EO-1 SOS and GeoTorrent web service to access raw data sets if required. 

	Compusult
	For the GEOSS AIP-4 Compusult proposes to: 1) create a GEO Sensor Web community portal from the original GEO Web Portal candidate developed through AIP 1 though 3, redesign and rebrand the current GEO Web Portal candidate to reflect new role, 2) provide improved sensor discovery, alert notification and binding to current Sensor Web services within the current CSR, 3) provide the ability to transparently link from the current GCI directly to Sensor Web services through open standards, 4) make available its hosting services but do not have the hosting capabilities available, 5) provide near real-time sensor data and make available, via Sensor Web standards and CSR registration, a global ship tracking capability, and 6) provide near-real time access to global airport weather information to be registered in the CSR. 

	GENESI-DEC
	In this Pilot activity we intend to contribute to GEO-GEOSS by supporting the development of Thesaurus for EO Observation Parameters. This will be done by interoperating through coordinated activity with multiple participants in AIP-4. In particular, the responding team will provide tutorials, tools, and will exchange relevant information with other participant in common interest of GEO-GEOSS. 

	NASRDA
	NASRDA's participation will be mainly in the area of contribution of Nigeria's EO data to GEOSS. In this respect she will participate with others to provide data sources to support EO priorities; provide access to brokers to host archival data for online access; and interacts with Communities of Practice on data exploitation requirements. 

	Astrium
	Purpose is to make available SAFER and Geoland-II datasets, matching the Critical Earth Observation Priorities (CEOP), to GEOSS, both as direct dataset delivery and interoperable data access services. 

· Existing SAFER and Geoland-II raster coverage with their metadata.

· GMLlayers with regards to the corresponding INSPIRE Data Specification.

· ViewService compliant with INSPIRE View Service.

· DownloadService compliant with INSPIRE Download Service. 

	CIESIN
	CIESIN, through its NASA-supported Socioeconomic Data and Applications Center (SEDAC), archives and disseminates a broad range of human dimensions data, including several types of data identified as high priorities by GEO Task US-09-01a. These include data on urban land cover, such as an urban extent mask derived from a combination of satellite and ground-based sources and point data on the location of human settlements.

CIESIN proposes to contribute a set of WMS, WFS, and WCS services that would provide GEOSS users with flexible access to these data for display, subsetting, and analysis. CIESIN will also explore providing selected variables from several other global land cover datasets: agricultural lands, anthropogenic biomes, human appropriation of net primary productivity, and reservoir and dam locations, pending appropriate permissions from the originators. CIESIN may also be able to provide gridded species data and selected coastal elevation data if deemed useful and pending appropriate permissions to make data available as part of the GEOSS Data-CORE. 

	Graphitech
	The project will provide access to client and service technologies to access spatio-temporal data through services (either provided by BRISEIDE or by other participants of AIP4) exposed via the web and are made available through OGC standards including WMS, WFS, WCS, enriched, when needed, with information, extracted from heterogeneous, distributed user operational databases. Additionally BRISEIDE will provide access to spatio-temporal processing services, as WPS, run on BRISEIDE servers for these to be tested with data made available by relevant INSPIRE-related EU projects or by other participants of AIP4. Last but not least BRISEIDE will provide access to portal and a multi-platform 3D client.. The 3D client allows interactive orchestration of spatio-temporal WPSs providing support to chaining of required processing units. This ensures interactive access to datasets and asynchronous processing at the server side. 

	MINES ParisTech and GENESIS 
	MINES ParisTech will contribute to the AIP-4 by providing access to essential energy and climate information such as the HelioClim-1 database on solar radiation. This database contains 21 years of solar radiation parameters namely Global Horizontal Irradiation (GHI) derived from the Meteosat satellite that are of major interest for Africa, the Mediterranean Basin, and the Central Atlantic Ocean. GHI has been identified as one of the 15 Most Critical Observations of the Energy SBA. The FP7 GENESIS Team will contribute by developing the WebGIS client in order to provide an easy access to the HelioClim-1 database for the en-users.

MINES ParisTech and the GENESIS Team have gained previous experience in AIP-3. They will use the same approach to:

- Expose the HelioClim-1 database using OGC Web Processing Service (WPS).

- Give an easy access to HelioClim-1 on the FP7 GENESIS platform via a dedicated WebGIS client.

- Enhance WebGIS clients developed in the AIP-3.

MINES ParisTech and the GENESIS Team will work on assessing user’s feedback through the Energy Community of Practice (CoP) regarding the previous listed developments.

MINES ParisTech and the GENESIS Team will contribute to GEOSS best practice dissemination by providing a tutorial under the SIF specification on how to build a WPS on the GENESIS Legacy Toolbox.

	TEAM Network
	Activity #1: The TEAMNetwork cyberinfrastructure includes "browse and download" functionality utilizing a custom Google map interface. Our data products and services available to other organizations will be described in a data catalog. A preview list of some of the current and future products are below: 

· Ground based automatic weather station data in tropical forests

· Weather data summaries and transfer service of meteorological data to data partners.

· Raw camera trap data – includes, metadata, images and species identifications

· Mammal and bird species and terrestrial vertebrate community occupancy information

· Forest and soil carbon measurements

· Tree and liana diversity measurements

· Zone of Human Dynamics and Ecosystem Change information around TEAM Sites

· Many derived and/or redistributed data products from other sources including: fires, lakes, streams, land cover and land use classifications, human disturbance, deforestation, resilience to climate change datasets and many more at a variety of spatial and temporal scales. 

Activity #2: We have developed a stand-alone data management tool called 'DeskTEAM' which could serve as a prototype for connector enablers and client application. DeskTEAM provides authenticated and role-based access to forms that can be used to upload and edit field metadata and data. The application contains all the necessary support software packages (e.g. web services stack, database software) and does not require installation of any additional software. 

	Jacobs University Bremen and Rasdaman
	We believe that query languages a la SQL can be universal access interfaces to any kind of data, including multi-dimensional raster data (ie, arrays). With the OGC Web Coverage Processing Service (WCPS) Standard such a raster query language exists.

We propose to set up a operational, freely accessible service, based on data sets provided by GEOSS partners, using our rasdaman (“raster data manager”) system, a fully-fledged array DBMS, which offers WCS 2.0, WCPS 1.0, WCS-T 1.4, and WPS 1.0 interfaces. We plan to run these service for the expected time, with an own interest to add the use cases to the permanent EarthLook demo site; support AIP-4 users; and perform outreach activities to promote the concept of raster (array) query languages. Specifically, we respond to Activity #1: Access to Priority EO Data Sources. In terms of the response sought, we plan to contribute:

· Access to Priority EO Data Sources as either Long Term Archive or Data Broker
· Data access assistance: tutorials, server toolkits, expert guidance:
· Services to test access service implementations potentially deployed by others:
· Support of integration testing and informing usability testing

· Attendance and demonstration at GEO Plenary

	EuroGEOSS and GENESIS
	The main development is that of evolving the brokering architecture demonstrated in AIP-3, regardless of the specific thematic area that were covered in the previous development iteration. In particular, the following areas were identified as deserving improvement:

o Enhancing the capabilities of the Discovery Augmentation Component by enabling access to different SPARQL-compliant repositories in order to federate independent vocabulary services.

o Improving the client-side functionalities, enabling a more effective user experience in the browsing of the vocabulary services that will be federated by the broker.

o Increasing the number and coverage of the thesauri that are provided by the GENESIS Vocabulary Service. 

	EuroGEOSS and UncertWEB
	Activity #1: This pilot will mainly consume datasets provided through OGC services (WFS, WCS) and GBIF RESTFUL services. In particular, WCS will provide forecast datasets from the IPCC third assessment (temperature, precipitation, etc.); WFS will provide boundary datasets from the World Database of Protected Areas1 (WDPA); and the GBIF RESTFUL services will be used for accessing species presence datasets. 

Activity #2: make use of the new (or enhanced) components of the EuroGEOSS Advanced Operating Capacity (AOC). The eHabitat 3.0, an uncertainty-enabled WPS for ecological forecasting, will be developed. This will make use of UncertML to encode and address uncertainties in the outputs. Introducing the EuroGEOSS Data Access Broker component. As far as semantics-enabled discovery is concerned, the pilot will make use of the new version of the EuroGEOSS Discovery Augmentation Component (DAC) in order to access the Thesaurus for EO Observation Parameters developed in the context of the GEOSS Sprint to Plenary activity. 

	INCOSE
	The purpose of our effort will be to assist with development of requirements for selection of components that enable exploitation of priority EO data sources. We will assist by providing input on components we have or will derive from our Societal Benefit Area UML Architecture products. We will also record components selected in our Technology views for each SBA and offered by other team members. 


Acronyms

ADC 
Architecture and Data Committee 
AIP-4
Architecture Implementation Pilot, Phase 4
CFP 
Call for Participation 
CSR 
Component and Service Registry 

DSTF
Data Sharing Task Force

DSGWG 
Data Sharing Guidelines Working Group
ER 
Engineering Report 
ESA
European Space Agency

GCI 
GEOSS Common Infrastructure

GCI-CT
GCI Coordination Team

GEO 
Group on Earth Observations

GEOSS 
Global Earth Observation System of Systems 
GEOSS Data CORE
GEOSS Data Collection of Open Resources for Everyone
GWP
GEOSS Web Portal

IOC 
Initial Operating Capability 

KML
(formerly Keyhole Markup Language)

OGC
Open Geospatial Consortium
OWS 
OGC Web Services

SBA 
Societal Benefit Areas 

SIF
Standards and Interoperability Forum

SIR 
Standards and Interoperability Registry 

SKOS
Simple Knowledge Organizing System
SoA
Service Oriented Architecture
SOS
Sensor Observation Service (OGC)
StP
Sprint to Plenary

WCS
Web Coverage Service (OGC)
WFS
Web Feature Service (WFS)

WMS
Web Map Service (OGC)
WPS
Web Processing Service (OGC)
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