
 

Abstract— Today, the discovery and sharing of geospatial 
information over the Web presents some difficulties which 
have not yet been solved. News distribution through website 
content was simplified by the use of Really Simple Syndication 
(RSS) and Atom syndication formats. This paper exposes an 
extension of Atom to redistribute references to geospatial 
information in a Spatial Data Infrastructure distributed 
environment. A geospatial client can save the status of the 
application and share this status with other users that need to 
deal with the same information and use different client vendor 
products in an interoperable way. The extensibility of the 
Atom format was essential to define a format that could be 
used in RSS enabled web browser, Mass Market map viewers 
and emerging geospatial enable integrated clients that support 
Open Geospatial Consortium (OGC) services. The status 
exchange between a web client application and Geographic 
Information System desktop solution is demonstrated. 
 

Index Terms—Geospatial, web services, XML, syndication, 
map, interoperability 
 

I. INTRODUCTION 

HE geospatial generation represents a component of 
the constant flow of information over the Internet. In 

the past, geospatial information was only produced by the 
National Map Agencies. Today, the proliferation of 
Geospatial Information System (GIS) applications, web 
Mass Market portals and frameworks (such as Google 
maps) and Volunteer Geographic Information (VGI) [1], are 
contributing significantly to diversify the use and even the 
creation of the geospatial information. The information is no 
longer collected and stored in monolithic and closed GIS’s 
but made available in a distributed environment that is more 
heterogeneous and diverse. Standards organizations such the 
Open Geospatial Consortium (OGC) are making a 
considerable effort to increase interoperability between 
different systems by specifying protocols and data 
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encodings for geospatial data discovery and access [2]. A 
result of this effort is a set of service standards for data 
discovery (such as the Catalogue Service for the Web: CSW 
[3]), view (such as the Web Map Service WMS [4] and 
Web Map Tile Service, WMTS [5]) and access (such as the 
Web Coverage Service: WCS [6]). Nevertheless, the 
discovery and data access is still complicated, and thus 
many actions need to be taken to improve this situation [2]. 
In the analysis of a geospatial problem, several datasets 
(also called layers) covering the region of interest are 
overlaid and combined together, new information is derived 
and the results are presented in the form of a composed 
map. The distribution of this map can be done in several 
ways. One is by simply generating a digital printing in 
GeoPDF format [7], which then can be distributed and 
easily printed on paper. This is a popular approach to deal 
with emergency disaster response data, where priority is 
given to speed and ease of distribution rather than on the 
format of the data. The nature of the GeoPDF format 
prevents the further use of the information gathered and 
even its latter processing and analysis. Another possibility is 
to encapsulate all the data in a single file and in a reasonably 
popular format such us netCDF or HDF [8], or in a popular 
database file such as GeoPackage (based on SQLite). This 
has the advantage of sending the real information, which 
can then be used off-line, but the disadvantage of resulting 
in big files that become disconnected from the producer 
services and are limited to the region and purpose of the 
application. The alternative discussed in this paper is the 
generation of an interoperable OWS Context document. Just 
a small document is transmitted with links to external 
services and to information used; furthermore, this file is 
also able to contain limited amounts of embedded 
information. 
 
Somehow, the proposal of this work is a way to advertise a 
combination of multiple geospatial content layers into a 
single document. This approach shares several similarities 
with the internet syndication formats such as RSS and 
Atom. In fact, the relation between syndication formats and 
geospatial content has been suggested in previous papers. 
Geospatial information can be extracted from RSS feeds 
[9][10], feeds are generated from map based application 
[11], which are used to lower the entry barrier or a non 
geospatial clients based on flexible RESTful services [12]. 
In [13] feeds are used as an output format in geospatial 
catalogues implementing OpenSearch queries. In [14] feeds 
are used to expose results of geoprocessing. 
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In fact, in 2005 OGC released a standard for sharing map 
compositions that linked to WMS maps called Web Map 
Context (WMC) [15] [16]. This standard defines an XML 
encoding for saving the status (the context) of a WMS 
client, which later can be used to recover the status. It is 
able to save WMS URL entry points, the parameters needed 
to obtain each layer on a map composition as well as the 
size of the screen in pixels among other metadata. The 
standard also proposed the possibility of saving references 
to these XML files in another file that acts as a very simple 
catalogue of WMC documents. 

Since the first version of the WMS, OGC Web Services 
(OWS) have been diversified and several service standards 
are now available for different tasks. Some integrated clients 
are able to dialog with some of these services and present 
the data to the user. The possibility to extent WMC to other 
services was noted in the WMC document and, in fact, some 
work was already done by some authors. WMC was 
combined with Web Processing Services and map services 
[17] [18] and WMC was extended to support WFS services 
in a previous interoperability experiment [19] [20]. 

 
This paper describes the conceptual model behind an 

emerging standard called OWS Context, and on how Atom 
can be adapted and extended as an encoding for context. It 
is inspired in WMC but supports in-line and referenced 
information coming from files and OGC standards. This 
work has been done by the OWS Context Standards 
Working Group from the OGC, the standard candidate is 
now under public comments period. Comments will be 
reviewed and incorporated in it and it is foreseen to be 
completed and approved by summer 2013. This paper also 
includes the description of different implementations for 
desktop and web applications that are able to interchange 
the status between them in an interoperable way. This work 
has been conducted in the OWS9 interoperability 
experiment organized by the OGC during the past 9 months. 

II. OWS CONTEXT CONCEPTUAL MODEL 

Conceptually, OWS Context is a list of metadata on a 
collection of resources. What makes it singular is that 
resources are geospatial, so OWS Context has to incorporate 
the ability to express the temporal geospatial scope of these 
resources. Additionally, clients can present the information 
not just as a list but also as a single overlaid map (see Fig 
1). The model defines the structure of a document that has a 
generic section defining overarching metadata about a 
collection or resources. In this metadata we have common 
entries such as title, abstract, author, etc., but also specific 
entries about the geometrical and temporal area of interest. 
It also collects specifics on the application that generated the 
context document and, in case that the context document 
was visualized as an overlaid map, the size of the window 
used to display it. The later is useful to calculate the scale of 
the map when the information is presented in a bird’s eye 
vertical classical view. This is not the only possible 
representation of the data, since other oblique and world 
view representations have become popularized by the 
virtual globes interface and the Google Earth application 
[21]. 

 

The model [22] also defines the particularities of each 
resource included in the context, emphasizing the geospatial 
and temporal extend and the scale range in which the layer 
would be visualized. The content of each resource can be 
described at 2 levels. The first level can be interpreted by 
common clients that are able to deal with text and screen 
resolution images. The second level allows geospatial data 
to be included by referencing an OGC service or by 
including direct content. 

OGC services provide a web interface for encoding 
requests to data in a Key and Value Pair (KVP) HTTP GET 
request, as a HTTP POST request that encodes the request 
in an XML document transmitted in the body of the 
message and as an HTTP POST request that encapsulates a 
SOAP message. Recently, OGC has also incorporated more 
RESTful interfaces. Conceptually, all this requests can be 
embedded in a resource offering element by defining an 
operation that includes both the elements needed for the 
request and the content returned by a previous execution of 
the OGC services request. 

An alternative for the offering element is to include direct 
static content that can be a reference to a geospatial file 
(such as a GML or a SHP file), or even to embed the data 
directly into the context document in a supported textual or 
XML encoding. 

Geospatial data is usually decoupled from the styling 
information but there is still an important aspect for data 
portrayal. When the data is rendered in the screen, colors, 
patterns, icons, etc., are added to the data to make it 
understandable to the final user. Context resources can 
incorporate a Style Layer Description file by referencing it 
or by embedding it in the context file. 

A complete list of elements that composes the OWS 
Context document conceptual model is included in a UML 
class model (see Fig 2). 
 

The conceptual model can be implemented in different 
encodings. This paper presents the Atom encoding and 
some implementation of it. A JSON encoding is foreseen for 
the future, making JavaScript based web client 
implementation easier. 
 

 
 

Fig 1.  A map can be an overlaid of individual information 
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III. OWS CONTEXT ATOM ENCODING 

IETF RFC 4287 defines the Atom Syndication Format as 
an XML file. The XML document starts with a <feed> root 
element that contains generic metadata and a list of <entry> 
defining the items exposed by the feed. The primary use 
case for Atom is the syndication of Web content such as 
weblogs and news headlines to Web sites as well as    
directly to user agents [23], but nothing prevents to use it 
for different purposes. In the OWS Context XML Encoding 
[24] the Atom structure has been adapted and the <feed> 
and <entry> elements and attributes are mapped to the 
context document concepts.  Each entry represents a layer of 
geospatial information provided by a service or encoded in a 
file. 

The Atom specification has been extended to include the 
geospatial extent. Geographically Encoded Objects for RSS 
(GeoRSS) [25], has been selected for that purpose, as it is a 
standard for encoding location as part of a Web feed. The 
name "GeoRSS" is derived from RSS, another well known 
web feed and syndication format, but can be equally applied 
to Atom. In GeoRSS, location content consists of 
geographical points, lines, polygons of interest and boxes. 
GeoRSS feeds are designed to be consumed by geographic 
software such as map viewers. This way, Google Maps and 
Bing Maps are able to represent GeoRSS feeds as points or 
lines over the base map. Currently, there are two levels of 
GeoRSS. The GeoRSS Simple is a very lightweight format 
that supports basic geometries (point, line, box and polygon) 
and it covers the typical simple use cases for encoding 
locations. GeoRSS GML is a formal OGC GML 
Application Profile, and supports a greater range of features 
than GeoRSS Simple. OWS Context encoded in Atom 
includes a geoss:where element in the general feed and in 
the atom:entry to define the extent of the feed or the entry. It 
is expected that most applications will use the element 
gml:Envelope to describe the bounding box of an entry (see 
Fig 3) but it could also be done by a more complex 
gml:Polygon. 

 

<georss:where> 

 <gml:Envelope srsName="EPSG:4328" 

    srsDimension="2"> 

  <gml:lowerCorner>-90 -180 

    </gml:lowerCorner> 

  <gml:upperCorner>90 180 

    </gml:upperCorner> 

 </gml:Envelope> 

</georss:where> 

Fig 3. GeoRSS encoding example 

 
Note that, in OWS Context, GeoRSS is not intended to 

fully encode the geometry of the geospatial content of an 
<atom:entry>. To do that two options were examined: to 
include the geospatial content in the <atom:content> entry 
and  to include the geospatial content in a new section. After 
some tests with feed readers, we saw that the inclusion of 
geospatial content in the <atom:content> confuses readers 
or they simply choose to ignore it. We did not find any 
current Atom reader that was able to make use of geospatial 
content from the atom:content element. For that reason, the 
final decision was to create a new element called 
<owc:offering>, which is able to include any geospatial 
content in an independent complex element that will be 
ignored by common Atom readers. The OWS Context 
standard recommends populating the <atom:content> with a 
textual content that helps Atom readers to better present 
information for the entry. 

The added <owc:offering> element is defined in a way 
that can store specific request to OGC service binding or 
direct content for the resource. Most of the OGC services 
have a URL entry point and it can be requested providing 
values to a series of parameters that filters the server 
information to an amount of data reasonable to be 
transmitted in a single client-server interaction. When these 
parameters can be included in the service entry point URL 
in a KVP notation, they are included in a href attribute of an 
<owc:operation> element (see Fig 4). Alternatively many 
OGC services define an XML encoding for requests that can 
be encoded in XML notation and added in a <owc:payload> 
element. 

 

<owc:offering 

code="http://www.opengis.net/spec/owc/1.0/conf/ato

m/wms"> 

 <owc:operation code="GetMap" method="GET" 

type="image/jpeg" 

href="http://www.opengis.uab.cat/cgi-

bin/SatCat/MiraMon.cgi?SERVICE=WMS&amp;VERSION=1.1

.1&amp;REQUEST=GetMap&amp;SRS=EPSG:23031&amp;BBOX=

355000,4539000,475000,4619000&amp;WIDTH=600&amp;HE

IGHT=400&amp;LAYERS=TotCatalunyaED50&amp;FORMAT=im

age/jpeg&amp;STYLES=opti_fals&amp;TIME=2011-03"/> 

</owc:offering> 

Fig 4. OWS Context offering for a WMS service request 

 
 

 class OWSContext Core Model

Context

+ specReference  :URI
+ language  :CharacterString
+ id  :CharacterString
+ title  :CharacterString
+ abstract  :CharacterString [0..1]
+ updateDate  :CharacterString [0..1]
+ author  :CharacterString [0..1]
+ publisher  :CharacterString [0..1]
+ rights  :CharacterString [0..1]
+ areaOfInterest  :GM_Envelope [0..*]
+ timeIntervalOfInterest  :TM_GeometricPrimitive [0..*]
+ keyword  :CharacterString [0..*]
+ extension  :Any [0..*]

Resource

+ id  :CharacterString
+ title  :CharacterString [0..1]
+ abstract  :CharacterString [0..1]
+ updatedDate  :TM_Date [0..1]
+ author  :CharacterString [0..*]
+ publisher  :CharacterString [0..1]
+ rights  :CharacterString [0..1]
+ geospatialExtent  :GM_Envelope
+ temporalExtent  :TM_GeometricPrimitive [0..*]
+ preview  :URI
+ easilyExploitableContent  :URI [0..*]
+ active  :Boolean
+ keyword  :CharacterString [0..*]
+ minScaleDenominator  :double [0..1]
+ maxScaleDenominator  :double [0..1]
+ folder  :CharacterString [0..1]
+ extension  :Any [0..*]

Operation

+ operationCode  :CharacterString
+ operationMethod  :CharacterString
+ type  :CharacterString
+ requestURI  :URI
+ payload  :Content [0..1]
+ result  :Content [0..1]
+ extension  :Any [0..*]

Offering

+ offeringCode  :URI
+ content  :Content [0..*]
+ extension  :Any [0..*]

Style

+ name  :CharacterString
+ title  :CharacterString
+ abstract  :CharacterString [0..1]
+ default  :Boolean [0..1]
+ legendURL  :URI [0..1]
+ content  :Content [0..1]
+ extension  :Any [0..*]

«FeatureType»
MD_Metadata

Creator

+ extension  :Any [0..*]

CreatorApplication

+ title  :CharacterString [0..1]
+ uri  :URI [0..1]
+ version  :CharacterString [0..1]
+ extension  :Any [0..*]

CreatorDisplay

+ pixelWidth  :Integer [0..1]
+ pixelHeight  :Integer [0..1]
+ mmPerPixel  :double [0..1]
+ extension  :Any [0..*]

«DataType»
Content

+ type  :CharacterString
+ URL  :URI [0..1]
+ content  :Any [0..1]
+ extension  :Any [0..*]

+contextMetadata0..*

+resourceMetadata0..*

+resource 0..* {ordered}

1

+creator

11

+creatorApplication

0..1
1

+creatorDisplay

0..1

1

+offering

0..*

1

+operation0..*
1

+styleSet0..*

1

Fig 2.  OWS Context conceptual UML model 
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Alternatively, an offering can include direct content in the 
form of a href reference to a geospatial data file or 
embedded in some form of XML notation such as GML or 
KML (see Fig 5). 

<owc:offering 

code="http://www.opengis.net/spec/owc/1.0/req/atom

/gml"> 

 <owc:content type="application/gml+xml"> 

  <Annotation gml:id="AN_01"> 

   <annotates> 

    <gml:Point gml:id="PT_02"> 

     <gml:pos>430100.0  

      4582700.0</gml:pos> 

    </gml:Point> 

   </annotates> 

  </Annotation> 

 </owc:content> 

</owc:offering> 

Fig 5. OWS Context offering inline content in GML form 

 
Finally, some extra metadata related to the entries can be 

included directly by using some of the 15 elements that the 
Dublin Core defines [26] or it can be included as an ISO 
19115 metadata document [27] reference (see Fig 6). 

 

<link rel="via" type="application/xml" 

href="http://www.opengis.uab.cat/metadata/Cat_2011

0301.xml" title="XML 19115 metadata for 2010301"/> 

Fig 6. OWS Context offering reference to an ISO 19115 metadata 
document 

IV. OWS CONTEXT APPLICATION 

Since OWS Context has been designed as an Atom 
extension, it is possible to see the document in common 
applications where Atom documents are valid. Some 
Internet browsers are able to present the document as a list 
of items with title, abstract, time, description and download 
features (see Fig 7). 

 
Fig 7. OWS Context document shown in the Internet Explorer browser 

The use of GeoRSS in Atom and the embedded KML and 
GML content allows the same document to be interpreted by 
Google Maps (and in Bing Maps with limitations) as a list 
of items that have the extent,  and in some cases the actual 
content, represented in a dynamic map (see Fig 7). 
 

 
Fig 8. OWS Context document shown in Google Maps. WMS entry is 
represented by a rectangle and GML embedded content is shown as 

geometries 

 
Since the OWS Context Atom encoding is an XML and 

the references to the services are included as full URLs, we 
have develop an XSL Transformation (XSLT) to convert the 
Atom feed into an HTML5 document that shows the exact 
status of the client view window that saved the context 
document. To accomplish so, we use the width and height of 
the client window, and the extent of the view in world 
(geographic) coordinates in order to calculate the scale of 
the map. Then, we can mix elements in world coordinates 
(such as GML annotations in the XIMA profile included in 
a chapter of the GMLJP2 standard [28]) with elements in 
pixel coordinates (such as WMS maps, WMTS tiles and 
direct SVG content). The result is an overlaid map with a 
legend that activates and deactivates individual items (see 
Fig 9). The XSL document is just 180 lines long. 
 

 
Fig 9. OWS Context document that includes a link to a XSL document 

that Internet Explorer applies before showing the result 

 
In the OWS9 interoperability experiments, we added the 

OWS Context support to two MiraMon applications. First, 
we added it to a web map client called MiraMon Map 
Browser. This application is able to write a context 
document and read it again to recover the context of the 
previous view, or load a context document generated by 
another application. When a context file is opened, the user 
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is able to select the specific layers to be added to the current 
view (see Fig 10). 
 

 
Fig 10. A map browser build with JavaScript is presenting a context 

document for content selection 

 
The possibility to store direct links to content in OWS 
Context is particularly interesting for GIS desktop solutions. 
This paper also presents the development made in the 
MiraMon desktop GIS solution [29] to include initial 
support for standard OWS Context (see Fig 11). 
Additionally, MiraMon software is able to deal either with 
local files, web services as well as database connections. As 
in any other GIS solution, MiraMon team designed its own 
file for storing and sharing the status of a GIS session that is 
called MiraMon map (MMM). The new OWS Context 
format is now adopted as a way to migrate the current 
MMM map project file to an OWS interoperable format that 
can be shared with other future applications implementing 
OWS Context. The extensibility of the format makes it 
possible to map concepts in the MMM to current OWS 
Context elements (such as titles, data links, extent, etc.) and 
to generate new elements that are able to include all extra 
content not currently covered by OWS Context. Different 
aspects of the different level of OWS Context usage, 
comparison with WMC standard and validation methods are 
collected in a OWS9 Engineering Report [30]. That report 
also describes the potential of OWS Context to combine 
other OGC standards such as CSW catalogue responses and 
as a way to share Web Processing Service (WPS) [31] 
requests and results. 
 

 
Fig 11. MiraMon software showing the same OWS Context document 

presented in figure 8 

V. CONCLUSIONS 

OGC services are a solid ground for geospatial 
distributed content, but discovery an access problems 
persists. The need for easy discovery can be solved by using 
generic Internet standards that can be understood by generic 
clients and web crawlers. The Atom format extensibility has 
been proved ideal for creating a new format, which helps to 
advertize dynamic maps composed by distributed geospatial 
services calls over the Internet. The OWS Context 
document also serves to save the status of a map client and 
recover the geospatial context later, being able to replace the 
project files in GIS desktop applications while remaining 
compatible with integrated web map clients. 
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