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Prepared jointly by the ESIP Federation and OGC

Background

OGC interoperability protocols enable disparate datasets and maps to be exchanged over the Internet in such a way that conforming clients can integrate the multiple products into a single geographically consistent product.  The Web Map Server (WMS), Web Feature Server (WFS), and other web service specifications have been successfully demonstrated through previous OGC testbeds.  The Web Coverage Server (WCS) is a new protocol, with its initial 1.0 standard approved in Fall of 2003.  Whereas WMS and WFS focused on traditional map types and vector geographic data, respectively, WCS is concerned with geospatial data as "coverages" – that is, digital geospatial information representing space-varying phenomena.

.

Earth Science Data

Earth Science datasets, such as those obtained from EOS satellites have several unique characteristics:

1. Time-dependence.  Earth science data products are typically based upon repeated satellite orbits to identify changes over time, both natural and anthropogenic.

2. Vertical-dependence.  Many Earth science data products span a range of vertical levels.  These products may use pressure or other monotonic variables as the vertical coordinate.

3. Large volume.  Due in part to the time- and vertical-dependence, many of these products have data volumes measuring several terabytes.

4. Specialized data models.  Earth science data products are often captured and stored in the form of a 1-D, 2-D or 3-D swath, as a consequence of the satellite orbit and view angle. 

5. Specialized data formats.  Large EOS datasets are generally stored in a scientific, self-describing format, such as HDF, HDF-EOS or netCDF.  A single file might contain an arbitrary collection of data products, and these must be properly interpreted based upon the information in the file header.  

6. Competing data access interfaces. Other data access protocols exist for scientific data, such as the OpenDAP/DODS protocol.  It is desirable to enable data visible through DODS to be accessible through WCS (and vice versa).

7. Preservation of raw data values.  Raw data values are important in scientific investigations.  These products require greater accuracy than what can be conveyed using a single byte value, and it is common to use either a 2-byte integer with scaling/offset values or a 4-byte floating point.

8. Multiple parameters.  The same scene may be measured using multiple spectral bands or multiple algorithms.  Arithmetic combinations of these bands or parameters are often physically meaningful.

9. Version control.  Some scientific data products undergo reprocessing as geophysical algorithms are refined.  A means of associating a dataset with its version is desirable.

10. Solar Time. Many satellites take measurements at a constant "sun" time that is not constant in UT or local time.  A means to specify a solar time over a mosaic of images is desirable.

11. Vector wind fields.  Some Earth science products are wind (or other motion) fields.  A means to render this type of vector field is desirable.

12. Support for missing/min/max values.  Numeric values that are not valid should be handled in some consistent manner.

Data Services

Several services are desirable from the standpoint of both the scientist and general data user:

1. Compute arithmetic combination of layers.  It is often physically meaningful to apply map algebra to create new derived variables.  An example is the computation of “heat flux”, obtained by multiplying wind and heat storage parameters.

2. Invoke a simulation model.  Use of simulation models enable the answering of “what-is” type questions.

3. Apply geospatial operators.  Spatial analysis operators could be invoked to locate places satisfying particular conditions.

4. Discover dataset.  Registering a dataset by a standard name (e.g. 850mb Height) enables automated discovery of  a dataset by its semantics.

5. Regrid/resample.  Moving a dataset to a new grid requires care in handling of missing values.

Proposed Testbed

To demonstrate the value of OGC interoperability protocols for Earth science data, a testbed is proposed that would address some or all of the above functions.  This testbed would support the development of clients and client tools for actual Earth science scenarios.  Some of the desired functionality can be accommodated within the WCS 1.0 spec` while other features may demonstrate proposed extensions to the existing spec. Novel examples of demonstrations include:

i) integration of WCS data with vector data represented as polygons (e.g. watershed boundaries or transects (e.g. coming as GML from a WFS)

ii) visualization of true 3-D slices of 3-D coverage data (here a useful direction may be to extend the Web Terrain Service from OGC to enable light-weight, over-the-web 3D visualization).

iii) a natural language interface for finding locations that satisfy some complex set of conditions that requires a reasoning engine 

iv) an interface to specify & render layer algebra and statistics (e.g. a product of two layers, data mining, etc.).

The data products for this testbed would come largely from the ESIP Federation, although the testbed would be open to both Federation and non-Federation members. Several use-case scenarios will be identified, based on relevant Federation data and services

Anticipated Results

We anticipate that ESIP data holdings will be made accessible to a broader community of users (education, state & local government, commercial organizations) via vendor-neutral standards. We also anticipate that Earth scientists will gain greater confidence in the use of OGC protocols for 4-dimensional data, and that deficiencies and proposed extensions of WCS 1.0 will be identified. Where possible, developed client software will be integrated into the Federation Interactive Network for Discovery (FIND).
