Phase I

Request Form for Inputs to an Inventory of Data Integration and Analysis Systems

(Ref: GEO Task DA-07-06)
1. Name of System or Project:

Giovanni: Goddard Interactive Online Visualization ANd aNalysis Infrastructure
2. Leading Organization(s):
The Giovanni system/project is one of the major collective efforts within the GES-DISC which is a NASA center program operating under the Global Change Data Center (GCDC) at the Goddard Space Flight Center (GSFC).
· Global Change Data Center (GCDC)
· GES-DISC Goddard Earth Sciences (GES) Data and Information Services Center (DISC)

· G-DAAC: Goddard Distributed Active Archive Center 

· M-DISC: Modeling DISC

· AC-DISC: Atmospheric Chemistry

· AD-DISC: Atmospheric Dynamics

· H-DISC: Hydrology DISC

· P-DISC: Precipitation DISC

· Ag-DISC: Agriculture DISC

· Giovanni

· GES-DISC Projects:

· ATDD: A-train Data Depot

· Goddard Hurricane Portal

· NEESPI: Northern Eurasian Earth Science Partnership Initiative
· Air Quality

3. Associated Organization(s):
Global Change Master Directory (GCMD)
4. Purposes of the System or Projects:
Giovanni is a Web-based application developed by the GES-DISC that provides a simple and intuitive way to visualize, analyze, and access vast amounts of Earth science remote sensing data without having to download the data, or have detailed familiarity with the data formats. Giovanni offers an end user access, visualization, and analysis tools with a user friendly GUI. Within a few mouse clicks, a user can easily obtain various remote sensing or model information from around the globe. Users become explores of gridded data interactively online. Researchers and users have access to these results without needing to have a large local data storage capacity since no local download is necessary. Because Giovanni eliminates the necessity to understand complicated data formats before a user is able to initiate an analysis, the spectrum of data users is not limited only to Earth science experts and includes many in education and the interested public.  To make use of Giovanni, access is provided through a regular Web browser, which is a typical application on most personal computers.   Specialized dedicated instances provide users with access to discipline specific interfaces of interest to the users, such as: the TRMM Online Visualization and Analysis System (TOVAS). Air Quality, Aerosols, Agriculture, and Ocean Color, among a number of others.

The current Giovanni Interfaces are listed below:

· TRMM Online Visualization and Analysis System (TOVAS), TRMM rainfall products, near- real-time 3hourly,Multi-Satellite Precipitation Analysis, and rainfall ground observations 

· Northern Eurasia Earth Science Partnership Initiative (NEESPI): Daily and Monthly Multi-Satellite Atmospheric and Land parameters

· A-Train along CloudSat Track: CloudSat, MLS, CALIPSO lidar, and coregistered MODIS, AIRS, OMI, POLDER, and ECMWF data and plots of co-located atmospheric parameters 

· Aerosol Optical Thickness Measurement and Model Comparison: Daily and Monthly Aerosol Optical Thickness from Terra and Aqua MODIS, Aura OMI, and GOCART model; Surface PM2.5/Particulate Matter Concentration (daily only)

· MODIS Terra and Aqua, Daily and Monthly Aerosol, Cloud, Water Vapor and other atmospheric  data from the MOD08 and MYD08 products

· MISR Monthly Global Aerosol Data from 0.5°x0.5° MISR product MIL3MAE

· Air Quality daily 1°x1° EPA AIRNOW surface PM2.5 concentrations over the continental U.S. and Daily MODIS and OMI aerosol data. 

· Aqua/AIRS 

 HYPERLINK "http://gdata1.sci.gsfc.nasa.gov/daac-bin/G3/gui.cgi?instance_id=AIRS_Level3Daily" Global Daily  and Monthly Global maps and Vertical Profiles of Atmospheric Parameters and Trace Gases 

· Aura OMI Daily Global (Level-3) Ozone, Aerosol Optical Thickness, Aerosol Index and Cloud fraction; 

· Aura OMI Level 2G (Pixel resolution data binned into Global Grids) Ozone, Aerosol, SO2 and NO2 data, with on-line option of data filtering 

· Earth Probe and Nimbus-7 TOMS  Ozone, Reflectivity and Aerosol Index data

· Aura MLS Daily Near-Global Profiles of Trace Gases

· Aura HIRDLS Daily Near-Global Profiles of Trace Gases 

· UARS HALOE Long-term dataset of Atmospheric Profiles of Trace Gases 

· Ocean Color Radiometry Online Visualization and Analysis advanced interface for Monthly MODIS Aqua ocean color, SST, nLw, SeaWiFS ocean color, nLW, GSM derived and merged products 

· Ocean Color Daily and Monthly global MODIS Aqua data, 8-day and Monthly SeaWiFS, Monthly GSM, and Daily and Monthly Model data 

· Agriculture-oriented TRMM and other derived precipitation data
5. Relation to GEOSS Societal Benefit Areas (see cover sheet for list):
Primary:  Climate, Water, Agriculture, Ecosystems
Secondary:  Weather, Disasters
6. Involvement in GEO Tasks (Name Tasks).  Details on the GEO tasks can be obtained from: ftp://ftp.wmo.int/Projects/GEO/TaskSheets/2008-05/
Involved with GEOSS Architecture Implementation Pilot: Air Quality Scenario

7.  Brief Description of Archived Data:
Giovanni employs data archived at the GES-DISC and elsewhere. Giovanni data benefit users and researches in many areas including: atmospheric chemistry, aerosols, atmospheric dynamics, hydrology, land cover, precipitation, solar activity, hurricanes, and global circulation models. 

A sampling of the primary Giovanni data holdings include:

· EOS Aqua: AIRS, AMSU, HSB, AMSR-E, MODIS
· EOS Aura: OMI, MLS, HIRDLS

· EOS Terra: MODIS

· UARS , AVHRR
· SeaWiFS

· TRMM: TMI, PR, VIRS
· MERIS, Polder

· Cloudsat, CALIPSO (A-Train Data Depot)
· Models: GEOS-5, MERRA, NCEP, GoCART, GLDAS
8. Brief Description of Data Storage Capabilities:
Data used in Giovanni are archived at the GES-DISC or elsewhere. In some cases, the original data are accessed and subsetted on-the-fly (e.g., AIRS), in other cases data are pre-subsetted (e.g., Aqua MODIS data along the A-Train tracks). Also data from remote locations are either routinely downloaded or accessed through a variety of data transfer protocols (e.g., WCS, OPeNDAP). As a result, the Giovanni archive is actually a virtual archive spanning a large set of NASA and NOAA missions as well as model data at various levels and in many product forms. Overall Giovanni archive volume is approximately 20 TB (TeraByte = 10**12 Byte).  
9. Brief description of automated and human data service interfaces:

The prime automated services and interfaces related to Giovanni include:

· Giovanni: Online data visualization and analysis of vast amounts of Earth science data 

· S4PA: Reliable, fault-tolerant data archiving and distribution, including replication, offline backups and subscriptions. S4P modules are used to retrieve data from remote locations routinely.
· S4PM: Industrial-strength operational science processing system used for sophisticated preprocessing of voluminous datasets for Giovanni (e.g., Aqua MODIS data along the A-Train tracks).
· WMS, WCS and OPeNDAP servers and clients to communicate with other data centers and technically advanced users.
· Mirador: a Google-like search tool for discovery of the GES-DISC data holdings.
10. Brief Description of Data Interoperability Function; list classes of standards used (such as ISO or IEEE): 

· Global Change Master Directory’s (GCMD) “DIF” format for metadata

· Data. interoperability with OPeNDAP

· Open Geospatial Consortium (OGC) compliant services (Web Map Service and Web Coverage Service)
11. Brief Description of Data Integration and Analysis Capabilities:
The GES-DISC’s set of tools and services provide a user with data search and discovery methods, various file format conversion options (HDF, ASCII, netCDF, etc) and tools for data sub-setting, data mining, data fusion and model inter-comparison.  The integration of these powerful services provides users with significant analytic tools for the study of climate and various atmospheric phenomena or for a specific application. The integration of multi-mission data with the analysis tools supported by the DISC is providing many interesting opportunities for users, as is the case for example with the A-train Data Depot efforts here at the GES-DISC. 

12. Do you have documented best practices for your operations?
Internal procedures exist to document best practices for operational upkeep and maintenance of the Giovanni systems. The Giovanni web site also contains information about data in Giovanni, with specifics of Giovanni processing and links to the original product documentation.
13. Level of use and characteristics of users:

Our users range from researchers and experts at both public and private institutions and universities around the globe, to students and general public interested in climate studies.  
They include scientists across the globe performing research using data from multiple sensors.

Science Teams use Giovanni as a Quality Assurance (QA) tool to check for gross inconsistencies or irregularities in their data.

Giovanni is used by application communities interested in using NASA data but who do not have enough expertise in dealing with remote sensing data format complexities.

Giovanni is also used by modelers for comparison with remote sensing data.

In the Third World countries, where the Internet connection is slow for local data download, but fast enough for a browser to display analysis results, Giovanni is used heavily. Giovanni is almost the only means of using NASA data for their areas of interest and investigation.

Giovanni serves several multi-disciplinary projects via customized instances providing convenient and quick access to relevant data and online visualization and analysis.
Giovanni supports several operational data web portals by providing machine-to-machine access to data in various formats via WMS and WCS.

There are about 15 Giovanni instances with the overall distinct monthly view rate of approximately 20,000. 
14. Homepage Address:
http://giovanni.gsfc.nasa.gov/
http://disc.sci.gsfc.nasa.gov/
15. Contact:
Dr. Gregory Leptoukh
Science Data Manager

E-mail: Gregory.leptoukh@nasa.gov
Phone: (301)614-5253
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