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NOAA DMIT Response to the GEOSS AIP-3 CFP

1 Overview

The National Oceanic and Atmospheric Administration (NOAA) collects, processes, stores and distributes a wide range of environmental data and information in support of its many mission programs and projects .  It shares the goal of GEO and the objectives of the Global Earth Observation System of Systems (GEOSS) to maximize the discovery, access and use of these resources by the research and applications communities of NOAA and its interagency and international partners.  To assist in meeting these objectives, NOAA has formed the Data Management Integration Team (DMIT) of environmental data management professionals from across its organization to share their experience and work together to coordinate the development of their individual data management components and services in accordance with a common set of standards and guidelines.

The scope of NOAA’s environmental data and information is broad, using satellite and in situ observations and model outputs to describe and predict the physical, biological and chemical properties of the Earth’s atmosphere and oceans.  With this response, the DMIT will provide the AIP-3 participants with access to specific standards-based components and services and will serve as an agent in providing access to additional NOAA resources that may be of interest.  The DMIT will encourage additional NOAA component and service providers to register their capabilities in the GCI.  Finally, the DMIT will actively work with the AIP-3 SBA participants to facilitate incorporation of NOAA data and services into their respective scenarios.
2 Proposed Contributions
The focus of the DMIT AIP-3 response is on the provision of environmental data and information resources.  Specific contributions from three NOAA projects are identified as being very relevant but these are a subset of the resources that might be provided.   

2.1 Societal Benefit Area Alignment and Support

Due to its breadth in content and coverage, NOAA’s environmental data and information resources have some applicability to all GEO Societal Benefit Areas (SBA) and especially those identified in the CFP.  For example, NOAA’s observation and prediction of normal and extreme precipitation events are relevant to the disaster management and multiple water scenarios and its environmental modeling outputs can be utilized by all scenarios.  The contribution of specific resources will be determined as the AIP-3 scenarios are further developed. 
2.2 Component and Service Contributions

For this response, four specific NOAA project capabilities are identified as potential contributors to AIP-3.  The first are from the Integrated Ocean Observing System Data Integration Framework (IOOS-DIF), a project that was formed to enhance the access and use of multiple oceanographic observation types to four NOAA application areas, Hurricane Intensity Forecasts, Harmful Algal Blooms, Coastal Inundation and Ecosystems.  The second set of capabilities are from NOAA’s Operational Model Archive and Distribution System (NOMADS), a Web-services based project providing both real-time and retrospective, format independent access to climate and weather model data.  The next potential contribution is the NOAA National Climate Model Portal that is under development and will be an extension of NOMADS.  The fourth project is the DMIT’s Unified Access Framework that is being developed to improve the discovery and access of a wide range of gridded data products served by various NOAA programs (UAF-Grid).
IOOS

(POC: Jeff.deLaBeaujardiere@noaa.gov )
For GEOSS AIP-3, IOOS can offer access to at least OGC Sensor Observation Service (SOS) instances at NWS/NDBC and NOS/CO-OPS. Both of these have been registered in the GEOSS CSR. Basic info about each service:

* NDBC IOOS SOS: temperature, salinity, winds, currents, waves, and tsunameter water levels. Includes platforms from NWS (weather buoys), DART (tsunami), TAO (El Nino), MMS (oil rigs), and some IOOS regional association platforms. Output formats: IOOS GML v0.6.1, plus CSV, KML and SWE Common under development. Very basic SensorML, with enhancements scheduled. http://sdf.ndbc.noaa.gov/sos/

* CO-OPS IOOS SOS: temperature, salinity, winds, currents, waves, pressure, tide gauge water levels in various datums, and predicted water levels. Includes water level stations, current meters and met stations. Output formats: IOOS GML v0.6.1; CSV, KML and SWE Common are under development but will occur later than NBC. SensorML well-developed for all platforms. http://opendap.co-ops.nos.noaa.gov/ioos-dif-sos/

For both of these services we *may* be able to make some changes to the development schedule to accommodate specific GEOSS AIP-3 needs.

IOOS can also offer DAP/WCS (THREDDS Data Server) and WMS services with coastal surface currents from high-frequency radar (HFR) or ocean color (chlorophyll) data. Neither of these has been registered in GEOSS CSR yet.

* IOOS HFR TDS & WMS: http://sdf.ndbc.noaa.gov/wcs/ , http://sdf.ndbc.noaa.gov/wms/
* IOOS Coastwatch TDS: (URL pending machine migration)

IOOS Regional Associations are starting to put their data and model outputs on SOS and DAP/WCS. These could be relevant to an AIP-3 Use Case along a stretch of US Coastline or the Great Lakes.
NOMADS

(POC: Glenn.Rutledge@noaa.gov )

To address a growing need for remote access to high volume numerical weather prediction and global climate models and data, the National Climatic Data Center (NCDC), along with the National Centers for Environmental Prediction (NCEP) and the Geophysical Fluid Dynamics Laboratory (GFDL), initiated the NOAA Operational Model Archive and Distribution System (NOMADS) project.  NOMADS is a network of data servers using established and emerging technologies to access and integrate model and other data stored in geographically distributed repositories in heterogeneous formats. NOMADS enables the sharing and inter-comparing of model results and is a major collaborative effort, spanning multiple Government agencies and academic institutions.
Following is a list of all NOMADS nodes and what they provide: 

National Climatic Data Center 

A near-real-time server supported by NCDC is available : NCDC-NOMADS Archive Component .

· Access to most of NCEP's operational data sets and available shortly after distribution 

· A long-term archive for all data sets 

· Many other data sets: View Inventory 

National Centers for Environmental Prediction 

A real-time server supported 24x7 by NCEP is available at The NCEP-NOMADS high-availability server This server provides:

· Access to NCEP's operational data sets as they are being generated 

· A short-term archive of up to a month for most data sets 

· 24x7 operational monitoring by NCEP staff 

· A geographically-diverse backup server to insure operational availability 

Four non-operational research and development servers used for customer testing of new products and services prior to operational implementation 

· These servers are not guaranteed to have current data 

· These servers are not guaranteed to be available at all times 

· These servers and their content are supported only during business hours and on the basis of staff availability 

· Three non-operational research and development servers managed by NCEP are available at: 

· nomad1 

· nomad3 

· nomad5 

· A non-operational research and development server managed by NCDC is available at nomads6 

National Coastal Data Development Center 

The OceanNOMADS is a NOMADS node dedicated to NOAA and Navy ocean-models. Currently available are Real Time Ocean Forecast System (RTOFS), Atlantic region, as well as selected regions of the Global Navy Coastal Ocean Model and Navy Intra Americas Sea model.

With the NOMADS Web Interface you can create, display, and download plots, use ftp to download parameters and files, and use the NOMADS Distributed Data Server using OPeNDAP and the GrADS Data Server (GDS) to access the data directly from your preferred client or desktop. You can also perform remote calculations using scripts under the GDS.

The NOAA National Climate Model Portal (NCMP)

(POC: Glenn.Rutledge@noaa.gov ) 
In 2010 through 2014 NCDC will initiate an operational archive and access capability for the next generation weather and climate model and analysis datasets.  The NOAA National Climate Model Portal (NCMP) will be designed using open web based standards and tools where users at all level of expertise can gain access and understanding to many of NOAA’s climate and weather model products.  NCMP will closely coordinate with and reside under the NOAA Climate Services Portal also under development at NCDC.  NCMP will be an extension of the successful international NOAA National Operational Model Archive and Distribution System (NOMADS).  NCMP will be designed to: 
· Enable policy makers and resource managers to make informed national and global policy decisions using integrated climate and weather model outputs, observations, information, products, and other services for the scientist and the non-scientist. 
· Identify model to observational interoperability requirements for climate and weather system analysis data standards and act as a focal point for international interactions with other groups and programs.

· Promote and coordinate synthesis of global observations from the atmosphere, oceans, land and cryosphere, and for the fully-coupled system, through analysis, reanalysis and assimilation (model input data sets) activities across NOAA, including the international community. 

· Easy and convenient access by both scientists and customers to new and historical national and global climate model and climate reanalysis data and information that meet rigorous scientific standards for quality.
· A Climate Model “HelpDesk” for users of all levels to understand uses and limitations of U.S. based climate models as generated by IPCC scientists at NOAA’s Geophysical Fluid Dynamics Laboratory in Princeton NJ.  

· The implementation and stewardship of a model observational database clearinghouse for observations that will be used in the creation of new reanalysis datasets for an “On-going Analysis of the Climate System” using a community vetted approach. 
In 2010, NCMP will develop basic access capabilities to 2 of NOAA’s very large datasets of the weather and climate systems called “reanalysis”.  This first major reanalysis of the earth since 1996 is  a “modern era” reanalysis developed by the NOAA National Centers for Environmental Prediction (NCEP) called the Coupled Climate Forecast System Reanalysis and Reforecast (CFSRR) dataset: it is the first coupled 30 year 32km 64 layer gridded global reanalysis of the atmosphere, ocean, land, and cryosphere (sea ice).  The second major dataset to become available under NCMP is the “Climate of the 20th Century (C20C)” surface pressure historical reanalysis that will provide climate information dating to 1850 to the present.  C20C is developed by NOAA’s Climate Diagnostics Center at the Earth System Research Laboratory (ESRL).   Finally, NOAA’s Climate Prediction Center (CPC) at NCEP will soon develop a historical “upper-air” reanalysis using weather balloon data thus spanning earth system processes from 1850 to the present using techniques before and after the launch of satellites.                  
UAF-Grid

(POCs: Steven.C.Hankin@noaa.gov, Lewis.Mcculloch@noaa.gov )
NOAA is developing a gridded dataset integration capability that leverages several de facto standards:  netCDF, which provides the abstract data model, software libraries and a persistent binary format; the Climate and Forecast (CF) metadata conventions; the OPeNDAP protocol for Web transport of data subsets; THREDDS XML catalogs, providing a distributed topology connecting data suppliers; and an OGC compatibility layer that provides access to the grids through WMS and WCS.  The initial focus has been to develop a NOAA-wide THREDDS catalog of CF-compliant datasets (see below for examples of current holdings) and to enable the preceding web services (DAP, WMS, WCS).   A parallel activity to harvest, repair, and extend metadata for the datasets will improve users' ability  to discover and make use of these gridded datasets.

The current UAF Grid catalog includes over 400 datasets including:

- climate, ocean, and weather model outputs

- a variety of satellite datasets

- HF radar products

Several Client Applications are being configured to take advantage of the UAF Grid THREDDS catalog including:

- Live Access Server
- ERDDAP

- Matlab

- IDV

- GrADS

- Ferret

2.3 Architecture and Interoperability Arrangement Development

NOAA is using its Data Management Integration Team (DMIT) to further the interoperability goals within the agency in much the same way as GEO is for the international Earth observation community.  To that end, the DMIT is promoting the development of standards-based environmental data management capabilities that can serve multiple NOAA programs and projects.  A stated objective of the DMIT is to contribute to and leverage from the work of GEO including the AIP efforts.
The DMIT members will continue to participate on a number of GEO tasks and related activities.  NOAA is a Principal Member of the Open Geospatial Consortium (OGC) and NOAA personnel and their funded collaborators have been active on their working groups and testbeds.  NOAA members have been involved in the activities of the ISO Technical Committee on Geographic Information/Geomatics (ISO/TC 211) and also work with THREDDS and OPeNDAP that are widely used in the meteorology and physical oceanography communities.  NOAA has a wealth of experience in developing standards-based components and services and will take advantage of every opportunity to share this with the AIP Architecture Team and in the GEOSS Best Practices Registry.
3 Description of Responding Organization

NOAA is an active member of the USGEO team that coordinates the U.S. contributions to GEO and NOAA personnel participate in all GEO committees and teams.  NOAA also contributes to GEO through its membership on the Committee on Earth Observation Satellites (CEOS), the participating organization that provides the satellite arm of GEO.   One of the commitments in this response is to further promote GEO and its initiatives throughout NOAA in an effort to encourage addition participation from its environmental data management professionals.
The overall Technical Points of Contact (POCs) for this response are Dr. Ted Habermann and Mr. Martin Yapur as listed on the title page.  They will be participating in the kick-off meeting and will pursue the teaming arrangements envisioned for AIP-3.  POCs for specific contributions are included in this response and others will be named as additional NOAA contributions may be identified during AIP-3. 







