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ABSTRACT 
 
With the development of Internet and the urgent need for GIS (Geographic 
Information System), XML (eXtensible Markup Language) provides a powerful new 
way for new web application.  
This paper makes a research on the application of SVG based on XML in the WebGIS 
(World Wide Web Geographical Infromation System). In this paper, the characteristics 
of XML are illuminated in short; the application of XML in WebGIS is discussed and 
the features of SVG and its usage with XML are presented; a design of SVG based on 
XML in the WebGIS system is given.  
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INTRODUCTION 

With the development of Internet and its wide application in many fields, WebGIS 
becomes an important branch of GIS. WebGIS is based on Internet and its client 
application software uses the WWW protocol to run GIS Program on the Internet. 
Owing to the application frame of HTTP and TCP/IP, The query and management of 
spatial information can be realized on Internet. The new development of GIS is 
tending to publish the spatial data to the Web by internet in order to provide users the 
function of viewing, looking up and analyzing spatial data. 
 
So far, the solution of the construction of WebGIS is mainly categorized to two modes: 
the one is based on Server, and the other on Client. the first solution will accentuate 
the burden of the net and server because the server will frequently deal with the 
request of the client and return the result finished by the server to the client, on the 
contrary, the second uses the method by which server is simply return the spatial data 
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requested by client, and then the client deals with the data using some necessary 
techniques such as Plug-in, ActiveX and Java Applet etc. 

 
In the near recent years, there emerges a standard graphical format—SVG 
 (Scalable Vector Graphics) which is based on.XML and is an open standard 
description language for vector graphic and has many outstanding features such as 
data-driven, interactivity ,no distortion by zooming in or zooming out, small size, 
criterion published by W3C. Because of the unique advantage of expressing graphical 
data, SVG is suitable for storing, transferring and displaying spatial data for WebGIS. 
  
 

XML AND ITS APPLICATION IN WEBGIS 
 
XML is a meta language which published as second generation web language by 
W3C, and is used to descript other languages. It expands HTML and is used to 
transfer data in many circumstances. With its expandability, self-structure, irrelevant 
to platform, XML is a good method to demonstrate data.   
 
XML has been widely utilized in client/server/database. By far, the data of the 
WebGIS generally is non-XML format, and is designed for special application. 
Therefore the GIS data has many different formats for different application, and is 
difficult to sharing the data. In Contrast, the database supporting XML makes it easier 
to store and acquire data. 
  
To view the map and interact with the user at the client of the WebGIS, it is a good 
way to use the XML to generate the spatial data. As a result of separating the content 
from the style of the spatial data by XML, it is available to display the XML data for 
the client. in the meantime, SVG based on XML is an open standard to descript vector 
graphic and provide a way to show and spread the geographical information.    
 

 
SVG AND ITS USAGE TO EXPRESS SPATIAL DATA 

 
 THE SVG AND ITS PUBLICATION ON THE WEBⅠ  

 
SVG(Scalable Vector Graphics) based on XML is a mark-up language to depict vector 
graphic, and is made up of graphic, image and text. It is also an image format 
designed for internet, which is described by plain text. It prescripts seventy genus and 
eighty kinds of elements(please refer to the http://www.w3.org/graphics/svg to learn 
of the detail) , including basic graphic, text, image, animation, hyperlink, gradient 
color, transparent effect etc. since having been published at 1999, It becomes a 
recommending standard to design graphic for web by W3C in 2000. 
 
By use of SVG, many different kinds of vector graphics can be designed. Image 1 
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below is designed by SVG and is edited with notepad. Image 2 shows the svg graphic 
published in the web.  

 
 
 
 
 
 
 
 
 
 
            
 

 figure 1. graphic designed by SVG  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
            

 figure 2. SVG graphic published in the web 
 
The content of the document of image1 which is a SVG graphic are shown as follows: 

<?xml version="1.0" standalone="no"?> 
<!DOCTYPE svg PUBLIC "-//W3C//DTD SVG 1.0//EN" 
 "http://www.3c.org/TR/2001/REC-SVG-20010904/DTD/svg10.dtd"> 
<svg width="400" height="200" > 
  <g id="background"> 
    <rect x="240" y="20" width="200" height="200"  
     style="fill:#CCCCCC"/> 
  </g> 
  <g id="img"> 
    <text x="270" y="60" style="fill:rgb(0,0,0);font-size:30; 
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     font-family:Arial">SVG?</text> 
    <rect x="260" y="80" width="120" height="80" 
     style="fill:rgb(0,0,255);stroke:rgb(255,0,0);stroke-width:2"/> 
    <line x1="260" y1="180" x2="380" y2="180" 
     style="fill:none;stroke:rgb(0,255,0);stroke-width:2"/> 
  </g> 
</svg> 

 
In order to publish the SVG graphic to the web, a method is given like this: 

<html> 
<body leftmargin=20 topmargin=20 scroll=no  > 
<title> 
 Sample of HTML, with embedded SVG 
</title> 
<p> 
This shows a simple HTML document, with an SVG document included by 
reference. 
</p> 
<embed width=100% height=100% fullscreen=yes  
src="file:///D:/Design%20of%20a%20New%20WebGIS%20System%20bas
ed%20on%20XML/textboxline.svg"> 
</body> 
</html>  

 
ⅡTHE FEATURE OF SVG 
 
SVG has many outstanding features which are mainly summed up as follows: 

 Data-Driven: the graphic can be created by the SVG coding data directly, 
because SVG file is a text file coding by XML. 

 Scalability: the graphic can be zoomed in or out without losing quality of the 
graphic. 

 Interoperability: the data can be shared and transferred by different technique 
without error in the progress. 

 Plain text: It is a mark-up language and is text-based format. It can be easily 
generated by program dynamically and modified, updated. 

 Interactivity: SVG supports DOM(Document Object Model) completely. by 
use of script language, it is easy to make SVG animation. we can apply a 
event handle such as onclick to any SVG element to produce powerful 
interactivity with user. 

 Variety of displaying effect: The SVG has many displaying effects such as 
mask, hypelink,gradient color, gradient shape etc.  

 Small size: the size of SVG file has relevant to the complication of the 
graphic and has nothing to do with the real size of the imge. This is an good 
feature suitable to be published on the web. 
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From above, it can be concluded that SVG does make sense in WebGIS. 
 
 
ⅢCODING SPATIAL DATA BY SVG 
 
As we know, the spatial data is made up of two kinds of data: geospatial data and 
attribute data. Therefore, Coding spatial data includes two aspects: coding of 
geospatial data and attribute data. 
 
To begin with, the coding of geospatial data will be discussed, and then the coding of 
attribute data will be illustrated. 
 
Considering the geospatial data can be differentiated into there kinds in light of 
geometry shape, namely: point object, line object, area object, this paper will discuss 
the coding of these three geospatial data method by SVG in the following. 
 

 Point object 
It can be realized by the element of circle, rect, symbol etc. for example: 
<circle id=”pnt1” cx=”80” cy=”80” r=”3” style=”fill:red”/> 
this code will display a circle whose center is(80,80), radius is 2 and 
color is red. 

 Line object 
Line object can be realized by path, polyline etc. for example: 
<polyline  points="80,150 120,180 160,150"  

style="fill:none ;stroke:rgb(0,255,0);stroke-width:2"/> 
this code joint the point (80,150),(120,180),(160,150) in ture and makes 
a green polyline whose line width is 2. 

 Area data 
It can be realized by rect, path, polygon, circle etc. for example: 
<rect x="40" y="20" width="200" height="200" 
style="fill:rgb(255,0,0)"/> 
this code show a rect with its left-top corner at (40,20).its width is 200 
and   height is 200, and its color is red. 

 
What’s more, there are two methods to coding the attribute data: embedding and 
linking. 
 

 Embedding: this method put the relevant attribute data and geospatial data to 
the same element of SVG, every attribute item is looked on as sub item listed 
in the SVG item. In order to look up attribute data, the DOM tree of the SVG 
is needed. 

 Linking: this method use database to store the attribute data which is marked 
with some sign. With these signs, the attribute data can be fixed in with the 
geospatial data. 
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Here is an example of the coding of spatial data whose attribute data coding method is 
embedding. 

<?xml version="1.0" standalone="no"?> 
<!DOCTYPE svg PUBLIC "-//W3C//DTD SVG 1.0//EN" 
 "http://www.3c.org/TR/2001/REC-SVG-20010904/DTD/svg10.dtd"> 
<svg width="800" height="600" > 
<g id=”college”> 
 <desc> Layer college </desc> 
 <rect id=”college1” name=”BeiHang University” zipcode=”100083” 

cx=”116.34393” cy=”39.9802”  r=”2”/> 
</g> 
</svg> 
 
 

THE ARCHITECTURE OF NEW WEBGIS BASED ON SVG 
  
The architecture of the WebGIS based on SVG is shown as figure 3: 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
            Figure 3.  the architecture of a new WebGIS based on SVG  
 
The figure 3 shows the architecture of a WebGIS based on SVG. At the client, the 
SVG browser tool is needed. By now, there are some corporations providing this tool 
such as Adobe which offers SVG Viewer. The SVG viewer is a plug-in for the main 
web browser: NC(Netscape Communicator) and IE(Internet Explore). In the near 
future, it is told that whatever NC or IE will support SVG directly. By that time the 
client will be more convenient for users. 
 
At the server, there is SVG translator to change the spatial data to SVG document and 
then passes the SVG document to the Web browser to publish it. 
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CONCLUSIONS 
 
With the development of Internet and the urgent need for GIS (Geographic 
Information System), XML (eXtensible Markup Language) provides a powerful new 
way for new web application. At the same time, the publishing, sharing, analyzing of 
geographical information is an urgent problem faced with WebGIS. This paper gives a 
method using SVG to provide a good way for it. By using SVG based on XML, it will 
be much easier for the WebGIS to make use of spatial data.  
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