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SECTION 515 INFORMATION QUALITY DOCUMENTATION

E. Utility of Information Product

Explain how the informatior product meets the standards for utility:
A Is the information helpful, beneficial or serviceable to the intended user?

The satellite-derived products generated by the NOAA CoastWatch, West Coast
Regional Node (WCRN), offer useful information to data customers in easily
accessible formats. The products are utilized by a wide range of users including
members of the scientific community, managers, fishing men and women, educators,
and the interested public.

The CoastWatch WCRN offers sea surface height deviation (SSHD) data derived from



altimetry measurements gathered by the Jason-1 satellite. Jason-1 is a multi-national
satellite mission, partnered between the United States’ National Aeronautic and Space
Administration (NASA) and France’s Centre National d’Etudes Spatiales (CNES). The
project’s mission is to monitor the interactions between the ocean and atmosphere by
measuring ocean surface topography. Oceanic currents are crucial to earth’s climate
processes. Ocean currents distribute heat away from tropical areas and towards the poles,
helping to distribute incoming solar energy over a wider area. Oceanic pressure centers
can drive oceanic currents much like atmospheric pressure centers drive atmospheric
winds. These oceanic pressure centers can be detected and measured using satellite
altimetry data.

This product is used in the processing of the NOAA CoastWatch Geostrophic Current
product.

B. Is the data or information product an improvement over previously available
information? Is it more current or detailed? Is it more useful or accessible to the
public? Has it been improved based on comments from or interactions with
customers?

Sea Surface Height Deviation data are made available in near real-time through the
WCRN's CoastWatch Browser
(http://coastwatch.pfeg.noaa.gov/coastwatch/CWBrowser.jsp) for the west coast of North
America, the WCRN’s Alaska Browser
(http://coastwatch.pfeg.noaa.gov/coastwatch/CWBrowserAK .jsp) for Alaskan waters,
the WCRN’s South America Browser
(http://coastwatch.pfeg.noaa.gov/coastwatch/CWBrowserSA. jsp) for the west coast of
South America, the WCRN’s Global Bloomwatch Browsers
(http://coastwatch.pfeg.noaa.gov/coastwatch/CWBrowserWw180.jsp and
http://coastwatch.pfeg.noaa.gov/coastwatch/CWBrowserWWa360.jsp) and the Southwest
Fisheries Science Center (SWFSC) Environmental Research Division’s (ERD)
OceanWatch Live Access Server
(http://las.pfeg.noaa.gov/oceanWatch/oceanwatch_safari.php) for the global oceans. Data
can be accessed using any computer with internet access and the appropriate browser.
The product is also distributed via THREDDS.

All venues for accessing CoastWatch data and images include information required to
contact CoastWatch personnel. Improvements are continuously being implemented
based on feedback from customers, with a focus on usability and accessibility.

C. What media are used in the dissemination of the information? Printed
publications? CD-ROM? Internet? Is the product made available in a standard data
format? Does it use consistent attribute naming and unit conventions to ensure that
the information is accessible to a broad range of users with a variety of operating
systems and data needs?

This is an internet product, distributed via simple browser, Live Access Server, and
THREDDS.



The product is available in formats commonly used by imaging programs (e.g., HDF,
netCDF files), GIS programs (ASCII grid), and spreadsheet programs (CSV and other
simple ASCII files).

All attributes are named in a manner consistent with NOAA guidelines. All units follow
System Internationale (SI) and the United Nations Educational, Scientific and Cultural
Organization (UNESCO) guidelines. At the discretion of the user, data may also be
displayed and distributed in the units of measurement traditionally used by mariners and
marine scientists.

I1. Integrity of Information Product
Explain (Circle) how the information product meets the standards for integrity:

A. All electronic information disseminated by NOAA adheres to the standards set
out in Appendix 11, _ Security of Automated Information Resources, OMB
Circular A-130; the Computer Security Act; and the Government Information
Security Reform Act.

B. If information is confidential, it is safeguarded pursuant to the Privacy Act and Titles
13, 15, and 22 of the U.S. Code (confidentiality of census, business and financial
information).

C. Other/Discussion (e.g., Confidentiality of Statistics of the Magnuson-Stevens Fishery
Conservation and Management Act; NOAA Administrative Order 216-100 - Protection
of Confidential Fisheries Statistics; 50 CFR 229.11, Confidentiality of information
collected under the Marine Mammal Protection Act.)

I11. Objectivity of Information Product
(1) Indicate which of the following categories of information products apply for this product:

Original Data
e Synthesized Products

Interpreted Products

Hydrometeorological, Hazardous Chemical Spill, and Space Weather Warnings,
Forecasts, and Advisories

Experimental Products

Natural Resource Plans

Corporate and General Information

(2) Describe how this information product meets the applicable objectivity standards.



(See the DQA Documentation and Pre-Dissemination Review Guidelines for assistance and
attach the appropriate completed documentation to this form.)

SECTION 515 INFORMATION QUALITY DOCUMENTATION

B. Synthesized Products

The objectivity of synthesized products is achieved by using data of known quality, applying
sound analytical techniques, and reviewing the products or processes used to create them
before dissemination. For synthesized products, please document the following:

Data and information sources are identified or made available upon request.

The data source is identified as NASA’s Jet Propulsion Laboratory (JPL). Information about the
Jason satellite mission and the altimeter instrument can be found at NASA’s Jason homepage
(http://sealevel.jpl.nasa.gov/). More detailed information regarding the processing of Jason
altimetry data, including a full description of algorithms used, can be found in the documents
contained on NASA'’s Jason-1 Documentation page
(http://podaac.jpl.nasa.gov/jason/documents/).

NOAA uses data of known quality or from sources acceptable to the relevant scientific and
technical communities in order to ensure that synthesized products are valid, credible and
useful.

The source data are derived using methods acceptable to the relevant scientific and technical
communities. Source data is gathered from the Poseidon-2 altimeter on board the Jason-1
satellite and processed to sea surface height deviation (SSHD). SSHD is calculated as the
difference between measured SSH and the expected mean SSH, corrected for geophysical and
environmental effects (Picot et al., 2003).

Measured SSH is the distance between the sea surface and the center of the reference ellipsoid
(the earth), calculated from the satellite’s orbital position and the corrected satellite range (the
satellite’s height above the ocean surface). The range is calculated by measuring the time it takes
the altimeter’s signal to travel to the earth’s surface and back to the satellite. The range is
corrected to account for a number of atmospheric and oceanic influences.

A dry troposphere correction is applied to account for atmospheric gases that slow the altimeter’s
signal pulse (Chelton et al., 2001). This correction is calculated from surface barometric pressure
supplied by the European Centre for Medium-Range Weather Forecasting (ECMWF -
http://www.ecmwf.int/), and interpolated for the time and location of the satellite altimetry
measurement. A wet troposphere correction is applied to account for the slowing of the
altimeter’s pulse due to atmospheric water vapor. Atmospheric water vapor is measured using
the Jason-1 Microwave Radiometer (JMR), also on board the Jason satellite (Keihm et al., 1995).
A correction is applied to account for changes in the pulse velocity due to free electrons in the
earth’s ionosphere (total electron content, TEC). This correction is calculated from the difference
in measurements between Jason’s two altimeter bands, as well as from signals received by the
satellite from ground stations through the DORIS antennae (Imel, 1994). A final correction is
applied for sea state bias, or the non-uniform way in which the sea surface reflects the altimeter’s
signal (Gaspar and Florens, 1998).



An "expected" mean SSH, the time-averaged position of the sea surface, is retrieved from the
GSFC00.1 Mean Sea Surface model. The GSFCO00.1 model is compiled from satellite altimetry
data from multiple satellite missions, including the NASA/CNES TOPEX/Poseidon mission, the
European Remote Sensing (ERS) 1 & 2 satellite missions, and the U.S. Navy’s GEOSAT
satellite’s Geodetic Mission (GM) and Exact Repeat Mission (ERM). The model is a 2’x2’ grid,
and SSH values are interpolated to retrieve values at the location of the altimeter measurement.
Environmental corrections are also applied to the mean SSH to account for predictable changes in
SSH due to tides, barometric pressure, and high frequency wind response.

The tidal corrections used in Jason-1 SSHD processing are comprised of an ocean tide correction,
a solid earth tide correction, and a pole tide correction. Ocean tides are corrected using the
GOT99.2 tide model described in Ray, 1999. Solid earth tidal corrections are based on tabulated
tidal potentials (Cartwright and Tayler, 1971, and Cartwright and Edden, 1973). Pole tides are
caused by variations in the earth’s rotation (Wahr, 1985). An inverse barometer correction is
applied to correct for changes in sea surface height due to atmospheric pressure variations
(Dorandeu and Le Traon, 1999). In addition to these environmental corrections, an absolute SSH
bias correction is finally applied.

Synthesized products are created using methods that are either published in standard methods
manuals, documented in accessible formats by the dissemination office, or generally accepted
by the relevant scientific and technical communities.

The methods employed in the mapping and image generation are consistent with techniques in the
published literature. The data are mapped to an equal angle grid of 0.25 degrees latitude by 0.25
degrees longitude using a simple arithmetic mean to product composite images of 10 day
duration, following the recommendations of the International Ocean-Colour Coordinating Group
(Antoine et al., 2004) and using methods described by Smith and Wessel, 1990. Graphical end
products are generated using the Generic Mapping Tools software (Wessel and Smith, 1998). All
datasets are all made available via CoastWatch Browser, LAS and THREDDS.

NOAA includes the methods by which synthesized products are created when they are
disseminated or makes them available upon request.

A basic description of all methods is included in the accompanying FGDC, CF, COARDS, and
THREDDS ACDD-compliant metadata files. More detailed descriptions of these methods are

available on-line, with links originating at the WCRN web page. A complete description of the
methods, including the program code used to generate the end products from the source data, is
available upon request.

NOAA reviews synthesized products or the procedures used to create them (e.g. statistical
procedures, models, or other analysis tools) to ensure their validity.

Steps are taken in the NASA processing to ensure erroneous data is flagged. A rain flag based on
measured backscatter coefficients and the JMR measured water content (Tournadre and Morland,
1998) is applied. An ice flag based on climatological expectations and backscatter measurements
is also determined and applied.

These products are generated and distributed on an operational basis in near real time. In addition



to the efforts WCRN takes to ensure data validity, users are cautioned these products may not be
appropriate for many scientific applications. Users interested in scientific applications which are
not time critical are referred to an appropriate data source, whenever one is available.
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