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Introduction 

    MODIS Ocean QA Browse Imagery (MQABI) was developed at Goddard Space Flight Center (GSFC) to provide the scientific community with a centralized location to browse, work with, and obtain MODIS Ocean data.  Through MQABI, one has access to MODIS Ocean imagery of all temporal resolutions from the Terra and Aqua satellites, data documentation, statistics in the form of time series tables, plots, pie charts, histograms, and moviemaker tools.  In addition, there are direct methods on MQABI to obtain the data at all temporal and spatial resolutions through downloading HDFs from the web site and through links to GES Distributed Active Archive Center (GDAAC).
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   The MQABI front page (Figure 1) is the starting point for any user who wishes to learn about and utilize MODIS Ocean data.  One can choose between the Terra and the Aqua satellite data. There is a link to the Level 2 QA webpage, which displays images of recently produced Terra and Aqua Level 2 granules side by side.  Other links include quick access to the time series plots of statistics, helpful data documentation and QA information, a link to SeaWiFS data, access to data tutorials and additional tools, and a link to MOMMI (MODIS Oceans Movie Maker Interface).  MOMMI is a tool that allows users to create their own Quicktime weekly Ocean movie (.mov) for a chosen product, begin date, and end date.  The movie file can then be downloaded from the web.  
     The MQABI browse interface serves as a valuable resource to anyone who wishes to browse, work with, and obtain MODIS Ocean data.  The variety of tools and statistical analyses, which are easily navigated on the web interface, allow users to efficiently gain scientific insight into the products.  Utilizing MQABI is, in fact, the main method through which quality assurance is performed on the MODIS Ocean data by QA staff and team members.  The direct access to data is convenient and allows more data to be distributed to the scientific community.  

QAPS Processing: An Overview

    The 39 km images and statistics seen on the MQABI interface are generated through an automatic processing system.  The QA system is composed of two principle parts: the automated QA processing system (QAPS) and the MQABI web interface. For each Aqua and Terra Ocean product created, two HDF files (Mean and Quality) each containing a global map in a cylindrical equidistant projection with a separation of 39km between rows of latitude, are pushed from the main processing system (MODAPS) to the Ocean QA system located at OPP/SCF (Ocean Primary Productivity Scientific Computing Facility). The Aqua files are pushed to a separate LINUX machine than the Terra files and are run through a separate QA processing stream. The Terra and Aqua processing and their archives are mirror each other in software and directory structure, respectively.  These parallel streams help distribute the processing load and provide some protective redundancy.  Figure 2 shows the flow of data and the generation of GIF images.
[image: image3.png]AEI

MODIS (Ocean) Quality Assurance Browse imagery
MODIS Ocean Home _MQABI Terra Callection 4 _MQABI Aqua Collection 3 _MOMMI_Dla Inventory_Help

WWelcome to MODIS Ocean Qi Browse Imagery (MQABI Browse Tool)

MQABI allows members of GSFCIQA tea. scientic, and general community
access Lo the various data products of MODIS Ocean in an organized and
useful manner. Data can be viewed as either Product Senes of Time Series,
‘access 1o ata slatistcs is also provided, and can be viewed as

Single Product Statisics or Time Series Statistics.

Aqua Collection 3

s uaiy Sumaros e
:
Science Tests

- TERRA ey

S Anaiog Algorthm)

Terra Reprocessing is Underway!




Figure 2: Schematic diagram of QA processing, MQABI, and archive system

      Different modules of QA code (see Figure 3 in Appendix) utilize the mean and quality HDF files for each daily, weekly, monthly, or yearly product as inputs to generate and archive QA products, including GIF images, statistics time series text files, and statistics time series plots.  When the QA software finishes its “run” on a given data push, these QA products are then sorted and distributed according to temporal resolution (daily, weekly, monthly, or yearly) and data date, into the MQABI archive. The MQABI web system then can read and display these various output files (GIFs of global maps, GIFs of statistics, histograms, text files) via any web browser.  
MQABI Maps

    MQABI is organized into a Terra interface and an Aqua interface. Once the platform type is selected on the MQABI home page, one can view the browse maps as a product series or a time series (movie loop feature).  In addition, map statistics and statistical time series plots are available.  The product series provides a link to a View-all products page or a selected product browse page for a given user-selected day, week, or month.  The View-all Products page displays an array of thumbnails of all of the ocean parameters, providing a top-level view for all products produced on any given day/week/month.  By clicking on any thumbnail image, the user sees a full 39-km spatial resolution image.  Links are provided on this pop-up image for users to order the product from GDAAC (Goddard Distributed Archive Center) in available map types and resolutions and/or download the 36 km M and Q map right there. 

      The utility of the View-all Products page lies in the fact that it offers a complete snapshot of all of the Ocean products for that given day/week/month providing a valuable, quick overview and comparison of the geophysical data patterns.  It is also the first step in the QA process, called the triage step, where each Level 3 product is given a first run glance to determine that the processing ran correctly and that the science code performed as expected.   

      A useful feature on MQABI is the ability to filter images and statistics by quality level.  This allows the QA staff and data users to investigate how the flags are being propagated within the data and to see if an observed phenomenon appears only at certain quality levels. It also provides the scientific community with the ability to make informed choices between data of different quality to use in their scientific investigations.  MQABI also features a Terra/Aqua SYNC function when single products are selected instead of the View-all Products choice.  For a given Terra product that is showing, one can click on the Aqua SYNC link on that image to have that same product for the same day/week/month for Aqua pop up for comparison.

MQABI Statistics

      A statistics page for each product map, containing graphics (histograms, pie charts) and tables, can be accessed by using the thumbnail pull-down menu on each thumbnail image of the “View-all Products” page or from the link under a selected product map.  For weekly and monthly products, the thumbnail pull-down menu also includes a link to a text file containing a time series of statistics (mean, median, max, min, and standard deviation) for each product for each quality level. 

     The statistics web pages include a cumulative quality level histogram and the broken line histogram.  They provide views of how the data is distributed across each of the quality levels.  Also of importance are the differences in the data values at each quality level.  Other tools include the pie charts, tables of statistics and quality level maps, which provide visualizing of how the quality flags are globally distributed. The first table contains the Nominal Range Statistics globally for each quality level, where the nominal range refers to the scaling range chosen to best display the geophysical data.  The nominal range essentially filters extreme values from the map.  In the second table, the Full Range Statistics refer to the statistics for all of the data, not just what is shown in the maps. 

     The statistics time series text files are created and available to view and download for the weekly and the monthly time scales.  They are automatically created and the complete time series of the mission is updated with current production in the QA processing. Contained in these files are the statistics (mean, median, max, min, standard deviation) for each product for each quality level, for the entire time period of the mission. The statistics are taken over a composite of satellite data in a cylindrical equidistant project, with gridcells of 39km at the equator. Estimates of centrality and variance are weighted by gridcell area to compensate for projection effects.  Care must be taken in using these statistics to estimate global or regional in-situ behavior since these composite estimates are very dependent on spatial and temporal scale. The downloadable statistics text files can be reached through two different avenues.  From the Terra4 or Aqua3 front page in the top menu bar there is a statistics link. The other way to reach the text files is through the pull down menu for any weekly or monthly product in the View-all Product page. 

     On the statistics front-page, users may select Time series statistics, then weekly or monthly, next select one of 16 oceanographic regions, and finally there is a choice of one the 43 weekly Ocean products or one of the 39 monthly products.  There four more products for weekly because the Level 4 Ocean Primary Productivity products, which are generated only a weekly time intervals, are included.  This provides access to a downloadable text file in a table format, composed of the statistics for the entire MODIS mission for each of the cumulative quality levels.

     QAPS creates time series plots of Mean and Number of cells from the data in these text files and makes them accessible through MQABI.  Users can view plots of global statistics for each parameter, and the statistics for selected number of parameters for all 16 oceanographic regions.  These plots are accessible from the statistics link in the top menu bar as the text files.  There is also a link to the plots on the front page of the MQABI interface in the Links and Features section.  

Appendix: Overview of QAPS software modules

See Figure 3 on the next page. 

1) 39km resolution M and Q HDF files are pushed to the OPP/SCF server input queue from MODAPS, each file containing a global time composite (either daily, weekly, or monthly) for each product. 

2) GIF images of these global composites are produced by the module create_gifs at each cumulative quality levels  at the original 39km resolution. 

3) Statistics are computed for each composite for 17 predefined regions, including a global region, and written to single record ASCII files.  Statistical graphics, such as histograms and pie charts, are create for the global region. 

4) All QA products and input HDF files (still in the input queue) are sorted into the MQABI archive. 

5) Time series tables are built by concatenation of the single-record text files made accessible from the MQABI web interface. 

6) Plots of key product statistics are generated and also made available from the web interface. 

7) The MQABI web interface provides the user with multiple functions to view and analysis the imagery and statistics, including plots, maps, and animation.
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Figure 3. – Diagram of major components of QAPS software.
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