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ABSTRACT 

Coastal and marine areas are ever increasing in value to the welfare of countries, 

communities and regions.  These areas provide natural, social and economic functions 

that contribute to increased quality of life.  Some natural functions include habitat for 

endangered species, species breeding and resting areas, water treatment, groundwater 

recharge, and flood attenuation.  Some social and economic functions include tourism, 

commercial and recreational fishing, oil and gas development, and construction. 

Accurate and up-to-date spatial information (on many levels) regarding the resources 

that currently exist, the nature of the environment within which those resources exist, as 

well as on the users of those resources is always a requirement for effective monitoring of 

coastal and marine areas.  Information on (but not limited to) living and non-living 

resources, bathymetry, spatial extents (boundaries), shoreline changes, marine 

contaminants, seabed characteristics, water quality, and property rights all contribute to 

the sustainable development and good governance of coastal and marine resources. 

Where informed decisions have to be made using real-time information there is a 

need for architecture that quickly disseminates information affecting coastal and marine 

resources. Due to the offshore-nature of most information-collection platforms, a dual 

approach, involving wired and wireless application technologies can be utilized.  

This paper will examine the use of Spatial Fusion and WAP to integrate and retrieve 

marine-based information that can be used to aid in decision-making relevant to the 

sustainable use of coastal and marine environments. 
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1.0 The Value of Coastal and Marine Resources 

Coastal and marine areas are ever increasing in value to the welfare of countries, 

communities and regions.  These areas provide natural, social and economic functions 

that contribute to increased quality of life. The oceans are instrumental in determining 

climate that beneficially affect all life on Earth [Payoyo, 1994]. Other natural functions 

include habitat for endangered species, species breeding and resting areas, water 

treatment, groundwater recharge, and flood attenuation.  Some social and economic 

functions include tourism, commercial and recreational fishing, oil and gas development, 

and construction [Eckert, 1979; Prescott, 1985; Gomes, 1998].  

It is clear that coastal and marine areas are of vital importance to human life.  Yet 

human terrestrial and marine activities have proven to have deleterious effects on these 

areas.  According to CNPA [2000] the major threats to the health, productivity and bio-

diversity of the marine environment result from human activity in the coastal areas and 

further inland.  Approximately 80 percent of marine area contamination results from 

land-based activities such as municipal, industrial and agricultural waste and run-off, in 

addition to the deposition of atmospheric contaminants resulting from human industrial 

activities [CNPA, 2000; Sanger, 1987].   

1.1 The Importance of Information to Coastal and Marine Governance 

There is a need for a wider dissemination of knowledge relevant to the importance of 

coastal and marine areas to the world’s wellbeing, and a re-evaluation of societies’ 

attitudes towards these spaces. Good coastal and marine governance (e.g. information 

dissemination, management, monitoring etc.) is therefore a key factor in the sustainable 

use of these environments and will require an integrated, coordinated and equitable 

approach [Crowe, 2000]. 

If governance is about decision-making and steering, then up-to-date, accurate, 

complete, usable information (which feeds into the acquisition of knowledge) is 

indispensable to governance. This is especially critical in the information age of rapid 

changes, interconnectivity, and globalization that have brought more information to more 

people making them acutely aware of the unsustainable nature of current social, 



economic and political use of marine and coastal spaces [Juillet and Roy, 1999; Rosell, 

1999; Miles, 1998]. 

1.2 Our Understanding of the Spatial Information Paradigm 

Accurate, up-to-date, complete and useful spatial information (on many levels) 

regarding the resources that currently exist, the nature of the environment within which 

those resources exist, as well as on the users of those resources is always a requirement 

for effective monitoring of coastal and marine areas.  Information on (but not limited to) 

living and non-living resources, bathymetry, spatial extents (boundaries), shoreline 

changes, marine contaminants, seabed characteristics, water quality, and property rights 

all contribute to the sustainable development and good governance of coastal and marine 

resources [Nichols, Monahan and Sutherland, 2000; Nichols and Monahan, 1999]. 

The above-mentioned observation implies that the information infrastructure in place 

must be able to support broadband access. One of the shortcomings of broadband 

information distribution is that it is inherently reliant on the fiber-optic cable. 

Distribution of spatial information therefore encounters a “virtual wall” in areas where 

there is no internet-cable. However, with the evolving wireless technology, web-enabled 

mobile devices can now be used to integrate and retrieve geographic data as it is 

collected. 

In the succeeding sections, the authors adopt a more technical stance and discuss the 

technologies that have the potential of radically changing the way spatial information can 

be distributed. The discussion begins with a review of wireless access to information.  

2.0 Wireless Access to Information 

In order to remotely access spatially referenced information specific technological 

support is needed. Thus, a connection must be established between the user’s information 

system and the data source server. We nowadays have various types of information being 

sent to us via our mobile devices which allow us to remain informed about various topics 

that we are interested in. This is accomplished by using a dedicated protocol, the WAP 

protocol, which enables a mobile device to behave as a micro browser themselves 



[Buckingham, 2000, Mobile Applications Initiative, 2001, Mobile Lifestreams Ltd, 

2000]. 

The Wireless Application Protocol (WAP) is an open, global specification that 

empowers users of wireless devices to easily access and interact with information and 

services themselves [Buckingham, 2000, Mobile Applications Initiative, 2001]. This 

information is available through a data portal that allows user to access services in a 

manner similar to that found on the Internet. The protocol however has certain limitations 

to it. It only allows the use of sequential menus for users to browse for information. 

However, like any other program language, WAP is expected to grow along with newer 

generations of mobile communications themselves [Buckingham, 2000, Mobile 

Applications Initiative, 2001].  

2.1 Background 

Wireless terminals incorporate a Handheld Device Markup Language (HDML) 

microbrowser that uses the Handheld Device Transport Protocol (HDTP). HDML is a 

version of the standard HyperText Markup Language (HTML) Internet protocol that is 

specifically designed for effective and cost-effective information transfer across mobile 

networks themselves [Buckingham, 2000, Mobile Applications Initiative, 2001, Mobile 

Lifestreams Ltd, 2000]. This protocol is used to link a mobile device terminal to a server 

that is connected to the Internet (or Intranet) where the information resides. The content 

at the site is tagged with HDML tags that can be easily read and converted by the 

microbrowser in the handheld device themselves [Buckingham, 2000, Mobile 

Applications Initiative, 2001].  

A user with a WAP-compliant phone uses the in-built micro-browser to make a 

request in for information or service. This request is passed to a WAP Gateway that then 

retrieves the information from an Internet server either in standard HTML format or 

preferably directly prepared for wireless terminals using Wireless Markup Language 

(WML) themselves [Buckingham, 2000, Mobile Applications Initiative, 2001]. In this 

paper, WML and HDML are used interchangeably. 

If the content being retrieved is in HTML format, a filter in the Wireless Application 

Protocol Server may try to translate it into WML. The requested information is then sent 



from the WAP Gateway to the WAP client, using whatever mobile network bearer 

service is available and most appropriate themselves [Buckingham, 2000, Mobile 

Applications Initiative, 2001, Mobile Lifestreams Ltd, 2000]. 

2.2 A Thin Client Approach to Information Dissemination 

The Wireless Application Protocol incorporates a relatively simple micro-browser 

into the mobile phone [Buckingham, 2000]. As such, WAP’s requirement for only 

limited resources on the mobile phone makes it suitable for thin clients and early smart 

phones. WAP is designed to add value-added services by putting the intelligence in the 

WAP servers whilst adding just a micro-browser to the mobile phones themselves 

[Buckingham, 2000, Mobile Applications Initiative, 2001]. Microbrowser-based services 

and applications reside temporarily on servers, not permanently in phones. The Wireless 

Application Protocol is aimed at turning a mass-market mobile phone into a "network-

based smartphone" [Buckingham, 2000].  

The World Wide Web has had a tremendous effect on the way businesses 

communicate. Large amounts of information can be made available quickly and 

conveniently to anyone with Internet access and a web browser. The browser-based 

architecture is referred to as thin client since the user only needs a web browser to access 

services and information on the web [Fitzgerald, 2000].  

The Web lets a data provider make spatial information available to a wider audience. 

The data provider can therefore provide a virtually centralised repository of resources 

without having to change the physical location of the data. This prevents any problems 

that might arise from maintaining or updating duplicate data sources, such as limited 

space or corrupt data [Fitzgerald, 2000]. The Web therefore makes it easy to provide the 

most up to date spatial data. 

3.0 Web Mapping 

Where informed decisions have to be made using real-time information there is a 

need for architecture that quickly disseminates information affecting coastal and marine 

resources. Due to the offshore-nature of most information-collection platforms, a dual 

approach, involving wired and wireless application technologies can be utilized.  



Thin client web mapping has predominantly been a “wired” application because large 

amounts of spatial information have to be sent from the server to the client. For wireless 

web mapping, a certain amount of information must be stored on the client in order for 

the same order (or lesser) performance to be achieved. 

3.1 The Caris Spatial Fusion Web Mapping Solution 

The ability to distribute and view spatial information has quickly shifted from a 

desktop application (fat client) to a browser-based architecture (thin client) [. This 

approach leverages the “distribution” advantage that has heralded the Internet era.   

CARIS Spatial Fusion is a "web-mapping" technology that lets users integrate 

distributed data sources using a web browser. It is an Internet-based technology whose 

primary function is accessing, visualizing, and analyzing heterogeneous, distributed data 

sources [Fitzgerald, 2000,Webmapper.com, 2000]. Spatial Fusion combines the speed, 

convenience and simplicity of the Internet with the ability to read multiple data sources in 

their native format.  

Caris Spatial Fusion was made by fusing Java Bean technology with Orbix, the 

leading CORBA Object Request Broker (ORB) from IONA technologies 

[Webmapper.com, 2000]. This combination makes possible to have a link between 

distributed services and thin customizable clients. The data is not downloaded and 

processed by the web browser but is instead performed by the Fusion services 

[Fitzgerald, 2000]. Not only does this keep the client thin, but also it secures the data 

itself by keeping it on the server.  

3.2 Caris Spatial Fusion Components 

Spatial Fusion consists of a customized Java client and a number of Fusion Data 

Services. On the server side, Spatial Fusion is made up of the following components 

[Caris, 1999, Fitzgerald, 2000, Webmapper.com, 2000]: 

1. A Web Server: The web server is not bundled with Spatial Fusion and one must 

already be running on the network. 



2. The Orbix™ Runtime needs to be installed on every machine that hosts a Fusion 

Data Service. The Orbix™ Runtime lets the Spatial Fusion applet and the Data 

Services communicate across the Internet. 

3. Catalog Service: This service lists all of the available Fusion Data Services. 

4. Fusion Data Services: These services must be registered with the OrbixWeb™ 

Implementation Repository. Each service has an accompanying configuration file 

that contains the name used to register the service with the daemon and the 

location of the data source. 

5. Configuration Utilities: CARIS MapSmith™ and CARIS dbMaps™ are provided 

to help customize the display of CARIS, Oracle 8i Spatial, or Shapefile data. 

3.3 The User Interface 

As far as the user is concerned, they simply download the Fusion applet from a web 

server. At that point, a user can easily open data from any fusion service they have access 

to, providing them with a secure and fully scalable environment [Caris, 1999, 

Webmapper.com, 2000].  

In addition, CARIS Spatial Fusion Developer lets users customize the client, making 

it a potentially superior spatial information management tool. Specialized applets can be 

rapidly built in a drag and drop environment, giving the ability to tailor applets for 

specific users [Fitzgerald, 2000].  

4.0 Spatial Information and Broadband Access 

Spatial data involves the transmission of geometric as well as attribute information. It 

can therefore be argued that a substantial amount of data must be transmitted which 

implies that a large bandwidth must be available. Looking at the numbers however, one 

can figure out that bandwidth will no longer be a problem in the near future, especially 

when the third generation of mobile phone network becomes available [Salvo, 2000, 

Mobile Lifestreams, 2000, Villalobos, 2000]. 

We now are connected using the Global System for Mobiles (GSM) wireless network 

which provides data rates of 9.6 Kbytes/s. An ancillary service on the GSM network is 

the General Packet Radio Service (GPRS) which provides compression technology that 



improves data transmission rates to 100 Kbytes/s [Mobile Lifestreams, 2000, Villalobos, 

2000]. In the near future, the Universal Mobile Telephone System (UMTS) will provide 2 

MBytes/s [Villalobos, 2000]. This will definitely change the way we use both wireless 

and Internet technologies.  

4.1 Third Generation Wireless Communication and Web based Spatial 

Visualization 

Third generation wireless communication (3G) such as UMTS will definitely play an 

important role in web based spatial visualisation in the near future. It is forecast that the 

mobile phone will become a portable terminal where the Internet, video and audio will be 

supported in a multimedia environment [Pinto, 2001]. Therefore, it is expected that the 

WAP will adapt to the potential offered by this technology. There have been arguments 

that the WAP protocol is not a protocol for the future due to its graphical limitations and 

access speed [Salvo, 2000, Mobile Lifestreams, 2000, Villalobos, 2000] but only time 

can answer that question.  

4.2 One possible scenario 

In this paper, we provide a possible scenario (in Figure1) that utilises the 

technological components that we have outlined in the previous sections. 



Figure 1: Wireless Access of Marine Events  

1. A marine event involving coastal or marine environments occurs.  In the monitoring 

scenario presented by the diagram, a tanker is involved in an accident. These 

scenarios can be as diverse as the enforcement of banned activities or to enhance 

safety of navigation.  

2. The event is detected by remote sensing means or by visual observation. These event 

sources are important as they establish how the event will enter into the marine event 

information circle. The marine event information circle is a term that has been coined 

by the authors to represent the flow of information from the event source to the 

interested group. 

3. If the event is detected by a sailor's visual observation, the sailor has the option of 

using the VHF radio to communicate with someone who has access to the spatial 

fusion data server. Alternatively, the user can use other means of event dissemination 

such as the mobile phone and Internet connectivity. The term “event content” refers 



to the information that is recorded regarding the event. In this work, this information 

is the location and the nature of the event. 

4. The event is then registered with the event server, which in this case is analogous to a 

Spatial Fusion Data server. In particular, the data needs to be configured so that it can 

be accessed using the fusion services and must also be registered with the Orbix 

daemon. An event coordinator (or moderator) must exist in the marine environment 

information circle to serve this purpose. 

5. Transmission of information updated with the marine event is then accomplished 

using one of two means. Either an email list of a registered interest group is used to 

contact the users of the marine environment information circle, or the information can 

be relayed to a website that the general user can access. These options allow the event 

server the opportunity to provide a value-added service if necessary. 

6. The transmission is accomplished using the wireless application protocol and existing 

GSM networks. In the near future GSM combined with GPRS or the third generation 

UMTS networks can be used for broadband access to marine events. 

7. Once the information is served up to a user group, decisions can be made regarding 

implications of the marine event on existing policies, activities, or populations within 

(or adjacent to) marine environment. Informed decisions are therefore made with 

available information about the nature and location of marine events. 

4.3 Similar Caris Spatial Fusion Webmapping solutions  

The authors would like to acknowledge the automatic vehicle locator (AVL) 

application that is currently in use at the city of Fredericton Police department. This is 

part of the Wireless Public Safety Decision Support System (WPSDSS) for the city of 

Fredericton in New Brunswick [Lunn, 2001]. This application uses the cellular digital 

packet data wireless data network to transmit information about the location and status of 

police vehicles. The information is then overlaid onto the City’s GIS mapping layers and 

orthophoto imagery. 

While the application does not display information on mobile devices, it is important 

to note that a subset of the wireless technology is being used to transmit the information 



that is then used for decision-making purposes. The authors of this paper argue that the 

scenario outlined herein is therefore not very different from the AVL status quo. 

5.0 Conclusion 

This paper has begun by discussing the importance of information to coastal and 

marine governance and then expanded the discussion by outlining existing technologies 

that can be used to facilitate enhanced decision making. In particular, the paper has 

followed developments in wireless application protocol (WAP) ,and associated 

technologies, and indicated how this trend can be adopted to disseminate marine 

information. The paper has proceeded to tie in the thin client microbrowser scenario that 

can be supported by most mobile devices to the existing “wired” webmapping approach 

found in Caris Spatial Fusion technology. This paper has then outlined a scenario where a 

marine–based event has been detected and the information transmitted in near-real time 

to various interest groups. This information has then been used to make decisions that 

have implications on the sustainable use of coastal and marine environments. 
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