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1 Introduction

1.1 GALEON Overview

The OGC "Geo-interface for Atmosphere, Land, Earth, and Ocean netCDF" (GALEON) Interoperability Experiment supports open access to atmospheric and oceanographic modeling and simulation outputs.

The GALEON Interoperability Experiment (IE) will implement a geo-interface to netCDF datasets via the OpenGIS(R) Web Coverage Server (WCS 1.0) protocol specification. The interface will provide interoperability among netCDF, OPeNDAP, ADDE, and THREDDS client/server and catalog protocols. The IE may generate change requests to the WCS and other OpenGIS specifications.
1.2 Document Purpose and scope

This document is a final report on the involvement of RSI UK in the GALEON IE.  RSI UK have developed GDEVL, which is a pure IDL Web Coverage Service client, supporting the operations getCapabilities, describeCoverage, and getCoverage as described in  REF WCS \h 
the OpenGIS WCS 1.0 Specification. It supports the subsetting of data via the temporal, band, spatial and parameter axes. In addition the returned data (if temporal) can be animated, and scientific analyses (profiles, interpolation functions) can be performed.

RSI UK have also used the open source MapServer WCS product to develop a server-side data loading and dissemination mechanism for netCDF data.  MapServer WCS supports temporal, spatial and band subsetting client queries and reprojections of the data.  In the latter stages of this interoperability experiment MapServer WCS supported reading netCDF data natively, making the data ingestion task simpler.  RSI UK are grateful to the developers of the MapServer / GDAL products, for their help and support during this project.

This report summarises the GDEVL product, RSI UK’s interoperability tests, and any recommendations for both products and the WCS specification. 
1.3 Document Structure

The structure of this document comprises three sections as follows.

1. GDEVL Client Overview

2. MapServer WCS Rollout Overview

3. WCS 1.0 limitations

1.4 Applicable and Reference Documents

1.4.1 Applicable Documents

	Document Title
	Identifier
	Internal Reference

	
	
	

	
	
	

	
	
	


1.4.2 Reference Documents
	Document Title
	Identifier
	Internal Reference

	OpenGIS WCS 1.0
	02-024
	[RD - 1] 


1.4.3 Reference COTS

	Product
	Reference
	Internal Reference

	MapServer
	http://mapserver.gis.umn.edu/
	[RD - 2] 

	
	
	


1.4.4 Acronyms List
	Acronym
	Description

	IDL
	Interactive Data Language


GDEVL Client OVerview

1.5 Summary
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Figure 2‑1 GDEVL Screenshot

The GDEVL client is a pure IDL Web Coverage Service client, which is configurable to talk to any WCS 1.0 server.  Implementations of WCS 1.0 enable:

1. netCDF data subsetting by the following dimensions:

a. spatial

b. band

c. temporal

2. Intelligent way of describing the data available on the server in standard way

Implementations of WCS 1.0 allow the development of clients that can connect to any server to retrieve data.  In particular GDEVL has been successfully tested against the following servers;

1. Unidata Thredds / OPeNDAP

2. BADC (NERC)

As more servers become available, RSI UK will continue to test this client.  RSI have recognised the importance of WCS 1.0 client capability and have now developed Web Coverage Service classes that are to be incorporated in the core IDL product.

1.6 Recommendations

GDEVL was primarily developed for regularly gridded netCDF datasets, where there was only one parameter per netCDF data file, and a timestamp.  We would like to propose that the WCS 1.0 specification is changed to include support for irregularly spaced datasets.  WCS 1.0 already includes support for more than one parameter per dataset, but we would like to assist in the development of a server that could support this.

2 MapServer WCS ROLLOUT

2.1 Summary
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Figure 3‑1 Server Components

The server-side components of RSI UK’s involvement in the GALEON IE consisted of:

1. Metadata database with associated netCDF data ingestion tool

2. XSL Stylesheets to generate MapServer WCS configuration files

3. Apache Web Server

4. MapServer WCS

RSI UK decided to use Open Source components on the server for this experiment, and production rollout, and to contribute code changes back to the open source community where possible.

MapServer WCS is primary a service for 2 dimensional spatial data, with additional parameter axes.  Using this WCS we were able to read gridded netCDF data and allow the client to requested banded GeoTiff data, where each band is represents and atmospheric level as described in the RangeSet description.  Since MapServer is primary for 2 dimensional data, we encoded the z-level description in the RangeSet description for bands.   In addition we were able to use the temporal dimension subsetting that is available with MapServer so that the users of the server can request data at particular time instants.

2.2 Recommendations

It is not clear in the WCS 1.0 specification how to specify the Z (atmospheric level) dimension within a WCS describeCoverage operation.  It is possible that although the X-Y data may be regularly spaced, it may be irregularly spaced in Z.  This does not fit into the general description of a domain set being a description of instants or intervals for which a coverage may be requested.

It is clear that existing implementations of the WCS 1.0 specification have been primarily designed for serving Earth Observation (EO) data where the data is gridded, 2 dimensional, and with band levels.  Implementations of the WCS specification for atmospheric data need to incorporate the following features:

1. Subsetting on the Z spatial dimension, as well as X,Y

2. Multiple parameter subset

3. time interval subset, including interpolation

4. Irregular grid support

5. Support for reference systems not currently listed in the EPSG codes

We envisage such a system to use GML in Jpeg2000 to deliver these grid coverages, where the descriptive nature of GML and support for n-dimensional coordinates in GML 3.0 make this possible.  Jpeg2000 will allow the efficient transmission of the actual data.

3 WCS recommendations

In summary, having participated in the OpenGIS GALEON IE we summarise by making the following recommendations for revision to the WCS specification:

· Description for irregularly gridded data

· Domain sets supporting spatial intervals, and instants for coverage query

· Addition of netCDF, and GMLJP2 as coverage output formats

· GMLJP2 will require a profile of GML to be specified










	( RSI UK – 2006
	



[image: image3.png]_1200468456

_1176279322.bin

