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NASA GES DAC Response to the GEOSS AIP-2 CFP

1 Overview

Giovanni is NASA’s GES-DISC (Goddard Earth Sciences Data and Information Services Center) Interactive Online Visualization ANd aNalysis Infrastructure tool [1]. Giovanni is an asynchronous Web-service workflow management system for Earth Science data with an interface for visualizing, analyzing, and inter-comparing multisensory and model data. The interface is comprised of a number of instances that provide parameters and functionality applicable to a specific area of Earth science. The two relevant Giovanni instances for participation in the AIP-2 are the Air Quality and Daily Aerosol Instances, which provide access to data and services for visualizing and analyzing satellite, in-situ, and model data relevant to air quality. These interfaces allow users to download images and data in multiple formats and provide data lineage information describing the algorithms used in processing the data.  Giovanni is already implementing GEOSS compliant services such as WMS and WCS that will be registered with GEOSS and used to participate in inter-operability testing during AIP-2.
GIOVANNI can contribute to the GEOSS AIP-2 CFP in the two following areas
1. Use Giovanni’s remote sensing, in-situ and model data sets and tools to inform the collaborative development of Air Quality scenarios.

2. Participation in inter-operability testing by providing Giovanni services consistent with GEOSS architecture .
2 Proposed Contributions
2.1 Societal Benefit Area Alignment and Support
In order maximize the utility of observational and model data for informing public policy related to health and the environment, tools are needed to enable the visualization and analysis of the multiple available data sets. Giovanni will support the SBA area of Health: Air Quality through participation and development of Air Quality Scenarios and by providing access to these air quality data sets through Giovanni OGC compliant services.

Many air quality observational and model data sets are already accessible to the public, researchers, air quality managers and policy makers through Giovanni and can be used to help inform AIP-2 Air Quality Scenarios. Giovanni has several available services to help inform the air quality scenarios, including fusion and inter-comparison of observational (both remote and in-situ) and model data, time series and scatter plots, and correlation coefficient and difference maps to identify and analyze poor air quality and exceptional air quality events.  As indicated in the Air Quality Scenario described in Annex B, analysis of poor air quality events would be difficult and incomplete with each of these data sets alone.  For example, assessment by regulators and agencies of poor air quality due to fires necessitates access to multiple data sets including in-situ surface observations to monitor the impact on human health, satellite data to provide information on the vertical distribution of pollutants and potential impact due to long range transport of elevated smoke plumes, and access to model and meteorological data for analysis of transport and weather conditions affecting surface air quality.  The Annex B air quality scenario also identifies the need for n-dimensional descriptions of air quality. The A-Train instance curtain plots in Giovanni provide information on the vertical distribution of pollutants and most Giovanni 2-D output data files include KMZ format that can be viewed through tools such as Google Earth.  By combining 2D latitude-longitude maps with 2D vertical curtain plots, Giovanni facilitates the view of air quality in both 2 and 3 dimensions. 

Because Giovanni datasets are available globally, these services this will also allow analysis and development of AIP-2 scenarios at the local, regional, national, and international level. Giovanni will also soon be incorporating additional model data in support of the international HTAP (Hemispheric Transport of Air Pollution) project. Once more model data output are added to Giovanni the same functions will provide additional model intercomparison options supporting air quality scenarios designed to inform international policies such as long range transport of air pollution. 
2.2 Component and Service Contributions
Giovanni is based on a service-oriented architecture supported by a workflow management system. It supports bidirectional interoperability with other data providers using industry standard protocols that are common in the Earth Science community. Giovanni supports a number of services and processing components.  Both WMS and WCS will be registered with GEOSS.

WMS services enable the sharing of data among air quality scientists, policy makers, and the public, facilitating the identification and analysis of regional air pollution sources and sinks, and for examining the long range transport of air pollutants.  These end users and capabilities were outlined in the Annex B Air Quality scenario. Giovanni provides a variety of data services including the generation of 2D maps, which can be shared via WMS.  The OGC-compliant WMS capability in Giovanni is currently geared towards mapped data. As an alternative to machine-to-machine access, work is also underway at the GES DAC to support non mapped types of visualizations, such as vertical profiles and time-series statistics of Earth Science data. 

OGC-compliant WCS will soon be supported by Giovanni to enable data query and transformation operations.  It provides data in NetCDF with CF-1 (Climate and Forecast) convention.  Giovanni can also access data from other providers through their WCS servers. Currently, Giovanni is obtaining gridded Environmental Protection Agency (EPA) ground based fine particulate (PM2.5) monitor data from DataFed [2].  The temporal matching and data gridding are performed at DataFed via WCS.  The aerosol monitor data from the DataFed are then acquired by Giovanni where the user requested services, such as maps or time series are executed.  DataFed is already registered with GEOSS and will also be participating in the AIP-2.

As part of an ongoing NASA funded project, plans are underway to use Giovanni as a WCS server for the VIEWS TSS system for access to Giovanni generated NASA remote sensing data. VIEWS TSS will also be registered with GEOSS and is also participating in the AIP-2. 

Giovanni supports KML and KMZ data files formats, used by Google Earth and other clients [3].  Vertical, along orbit, and curtain KML plots are generated with the Collaborative Design Activity XML-based model.

2.3 Architecture and Interoperability Arrangement Development
It is expected that Giovanni services and tools described above will be ready to be used in the interoperability experiments that will be part of he AIP-2. 

3 Description of Responding Organization
The GES DISC at NASA Goddard Space Flight Center has been developing tools to aid science researchers in access and analysis remote sensing data since 1996.  It has developed infrastructure to quickly stand up and support user-guided, community-DISCs, designed to provide long-term, sustained, operational support for users.  The current state-of-the-art tool, Giovanni, was first released (as the TRMM Online Visualization and Analysis System) in 2002.  Science then, it has expanded beyond precipitation to serve many other disciplines, including aerosols, air quality, atmospheric composition, ocean color,  and boreal land surface. Giovanni is already registered with GEOSS as a component.
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