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Abstract

In coastal search and rescue operations, access to geographical data and information is vital. Whilst
some relevant data and information may be available e.g. in the form of paper maps and hydrographic
charts, much of the baseline data and information required is currently not available at a scale that is
useful to an operational search and rescue. Increasingly it has been recognised that such information
should ideally be available in a digital format, take advantage of digital communications networks,
embrace Internet and online Geographical Information Systems (GIS) technology, and comprise
sources of information at many different scales, the most important of which is local knowledge. The
acquisition of local geographical knowledge and information can be greatly enhanced through the use
of the mobile geospatial technologies that are now available, integration of which can subsequently be
developed into a Decision Support System (DSS) framework using the Internet for coastal and marine
search and rescue operations. This paper discusses the conceptual development of the iISARS -
interactive Search and Rescue System - proposed by the University of Aberdeen and MRI (Maritime
Rescue International) and designed to integrate the geospatial technologies into an operational online
Internet-based marine and coastal information system. The paper is illustrated using data and
information for an area of coastline at Stonehaven near Aberdeen, Scotland, UK.

Introdu ction

In coastal search and rescue operations, access to geographical data and information is vital and may
be required during both the search and rescue stages. Whilst some relevant data and information may
be available in the form of paper maps and hydrographic charts, much of the baseline data and
information required is often not available at a scale that is useful to an operational rescue.
Increasingly it has been recognised that such information should ideally (a) be available in a digital
format, (b) take advantage of the digital communications networks, (c) embrace the Internet and online
Geographical Information Systems (GIS) technology, and (d) comprise sources of information at many
different scales, the most important of which is local knowledge.

There is currently available, a wide range of computer-based and mobile technology, much of it
inherently geospatial in nature that can be used to acquire and disseminate local geographical
knowledge and information (Table 1).

Table 1. Geospatial Technologies

Remote Sensing

GIS

Digital mapping

Differential Global Positioning System (DGPS) Real-Time Kinematic (RTK),
UHF (Ultra High Frequency) and VHF (Very High Frequency) radio

Mobile WAP-enabled phones

PDAs

Voice activated spatial databases

Relational Database Management System (RDBMS), Object Oriented Database Management System
(OODBMS),

Virtual Private Network (VPN)),

Communications and Networking Technology (Internet, Intranet, Extranet),
Decision Support Systems (DSS),

Artificial Intelligence (Al),

Real-Time Expert Systems,

Modelling

Web Interfaces




Together, such hardware and software and the associated technologies offer a framework for a
geospatial-based Information Technology (IT) communications network to gather, input, store, access,
process, display, and communicate, multiple disparate data and information resources required by the
emergency search and rescue services. In effect, they provide the capability to develop location and
user-aware (personalised) mobile clients within a client-server system architecture. Field data can
include e.g. field sketches, Short Text Messaging Service (SMS), sonar, radar, digital images and
video, laser direction and distance finder data, RTCM (Radio Technical Committee for Maritime
Applications) radio receiver (Direct Access Radar Channel (DARC) service), sound, voice, fax, text
and Multimedia Messaging Services (MMS). It can also take advantage of the terrestrial GSM (Global
System for Mobile communications) network or GLOBALSTAR (satellite telecommunications) for
transmission.

The key advantage of the mobile technologies (many of which are now becoming standard off-the-
shelf items e.g. PDAs or Mobile Phones) is that they provide a means by which we can capture and
communicate data and information to anywhere on land or offshore. They also provide a multimedia
communications network that can be used to pull together data and information into a working
environment to form the basis for a decision support system. With both hardware and software
becoming increasingly functional there are now even greater opportunities to both capture and work
with geographical data in the field, information that can either be archival and/or real-time. Data
collected in the field and assembled into the form of a decision support system can also be used in the
context of education and training exercises.

An example Decision Support System (DSS) framework might include a PDA with the PocketGIS
software (http://www.pasres.com) for detailed mapping of an access footpath to a beach; a mobile to
upload the datafile to an online GIS e.g. ESRI ArcIMS; an on-shipboard PC with a wireless access to
the Internet accessing the ArcIMS-based online decision support system; a digital camera that sends
photographs by email on a mobile phone e.g. a picture of the coast from the seaward side to the local
CoastGuard either onboard a ship or to a rescue team on the cliff top; sonar information that can be
uploaded to an ArcIMS system and combined with e.g. an Ordnance Survey (OS) digital coastline; a
video clip, panoramic photograph or fieldsketch of a section of the cliffline that can be zipped and sent
as an attachment by email. Using GIS it is possible to integrate many layers of information providing
that they have been geo-corrected. The possibilities to access and use data and information are
almost endless, limited only by device screen size, communication speeds and networks, phone
connections, and the local processing power of the mobile computer technology. Additional
components of the system may also include digital or paper fax machines, which could, for example,
be used to communicate an annotated sketch map or photograph to someone on land, at an RNLI
(Royal National Lifeboat Institution) or Coastguard station, or onboard a boat or inflatable dinghy.

This paper discusses the conceptual development of the iISARS - interactive Search and Rescue
System by the University of Aberdeen and MRI (Maritime Research International) designed to
integrate the geospatial technologies into an operational online Internet-based marine and coastal
information system. The paper is illustrated using data and information for an area of coastline
Stonehaven near Aberdeen in Scotland, UK.

Background

Marine and coastal search and rescue operations require access to information from many different
sources in order to properly respond to an emergency or incident. Furthermore, the working
environment must be understood in context. This means that the situation must be analysed within the
many dimensions in which we live, the senses we use to perceive it, and the tools (e.g. thermal
imagery, night vision goggles, radar, and audio listening devices) that we use to extend those senses.
Equally important is an understanding that the emergency environment is not a closed or static area
but a dynamic one. The manner in which things move in and out of an area and change within it has
significant influence; for example, people, traffic, water, sunlight, weather, money, administration, and
legislation. Ideally search and rescue requires the capture of all these influencing factors (with the aid
of various tools) and to structure them in a database for use in a risk assessment, or in a contingency
or operational plan, and during an actual emergency response. To minimise the 'unexpected' and
‘unpredictable’ in emergency/disaster/crisis management, it is necessary to consider an incident using



a template which will encourage query and openness, so that the ©chain of event© scenarios are
anticipated as far as possible.

Currently the ability to think beyond the consequences of the immediate problem is often hindered by:

g A lack of knowledge of where to find the information required to assist in an emergency
response

g A lack of rapid access to appropriate data and information at, for example, the required
‘'scale' and in the required format i.e. text, map, image

q Access to appropriate information systems and technology that are integrated

g An ability to facilitate data and information capture, provide documentation, geo-
referencing, transmission and communication, storage, retrieval, display and
communication in an effective and efficient manner and in a format applicable to the
operational environment

For search and rescue missions, one of the most logical ways of organising data is geospatially. For
example, most often the first action in emergency response is to establish the location of the incident
(last known position). Much of the organisation required at the outset is to get appropriate resources to
the scene of the emergency or incident as quickly as possible. Therefore, the incident location must
also be understood in the context of its environment i.e. the access issues (limited due to traffic,
weather, distance). Increasingly this information must also be delivered to rescue co-ordinators in a
format that can be used on both a desktop PC (by planners and controllers), and in the field under
mobile conditions (by operators and responders).

Mobile technology that is inherently geospatial in nature offers a framework for the development of a
geospatial information technology (IT) network as the basis upon which to input, store, access,
process, display, and communicate the multiple disparate data and information resources required by
the emergency services.

Some Existing Example SAR Systems

Despite the apparent need for SAR systems that take advantage of the geospatial technologies i.e.
GIS, there is currently no single integrated solution available to assist SAR organisations in their
rescue operations. However, several specialised tools do already exist. SARMaster, developed by
EMS Technologies (http://www.emssatcom.com/) incorporates spatial data capabilities of GIS and
relational database management, can present visual information, and can retrieve stored information
from pre-defined lists. It can also locate Cospas-Sarsat satellite location data from stress alerts and
assess the resources nearby. Although it is described as an integrated solution it does not include
local knowledge, one of the key things proposed here. RescueView (Pratt, 2002), developed by the
member of a South African SAR team is designed to locate casualties lost at sea. It incorporates the
Drift Locator, designed to calculate the current position of a victim. Designed only for sea searches it
does not include land-coastal searches. Other related solutions have been developed by the
University of British Columbia using DEMs, topographic maps and satellite imagery as the basis to
calculate distances travelled by, for example, hillwalkers. Others have utilised high resolution satellite
imagery to provide a visual overview of a terrain that can be useful even in the dark. Whilst these
systems go some way towards the ideas discussed above they do not perhaps make the most
extensive use of remotely sensed imagery or the functionality and visualisation capabilities of a GIS,
or the full range of technologies that exist e.g. thermal cameras. There is scope therefore to combine
the geospatial technologies more closely to provide the opportunity to make the best and most
efficient use of environmental data and information possible. To do this effectively requires a system
that can build a ‘picture’ of the landscape that can be utilised before, during and after a search and
rescue mission.

interactive Search and Rescue System (iSARS)

One of the key objectives of this research project is to facilitate greater and more interactive online
access to geospatial data and information for the emergency search and rescue end user community.
Broadening access to geospatial data and information is widely recognised to offer considerable
benefits to many people in the workplace. Emergency Search and Rescue operations, in particular,



require rapid access to multiple sources of data and information at many different scales often at short
notice and in a form that can be integrated and utilised ©on-the-fly©.

Currently, whilst there is a great deal of geospatial data and information available in the form of maps,
images, and remote sensing imagery, much of the data and information is held by numerous different
organisations and in different places, may be poorly organised, not catalogued, and largely
inaccessible in either a desktop or mobile environment. Furthermore, and more importantly, there is a
marked lack of widely available large-scale detailed information and local knowledge about most
coastal locations that is typically required for search and rescue mission planning and decision-
making. This is the basis of the proposed iSARS system outlined below (Figure 1)
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Figure 1. - The iSARS System



Method

Understanding and Profiling User Needs

The development of any information system requires a detailed knowledge of the ©target audience®© or
©end-user community©. That is, those people who will benefit from accessing and/or using the
information that is provided in the system. Moreover, there is a need to profile the end-user community
needs, not only in terms of what they perceive to be useful information to them, but also to understand
what they might use the information for, how they will access it, as well as ascertaining how they feel
they can benefit from the system and also how their information would benefit others. To acquire such
information requires a detailed end-user survey questionnaire. The questionnaire design will need to
consider the following: Who are the users? What do we mean by needs? This must be approached by
understanding the characteristics and capabilities of the end-users, what they are trying to achieve,
how they achieve it currently, and whether they would achieve their goals more effectively if they were
supported differently. The questionnaire will be delivered in three stages: pilot, pre-system, and post-
system. The following will be considered when developing the questionnaire:

Identifying end-user needs and requirements
Considering alternative conceptual and p hysical designs
Building interactive versions of the designs

Evaluation of designs

o 0 o0 o

Dataset Identification

Another key element of the research project will be to identify the characteristics of the data and
information required for the development of the iISARS system. It will primarily focus on the types of
datasets and information necessary for the demonstration of the operability of the iISARS system, via
the field data collection and case-study scenarios. The data characteristics will provide the basis for
the development of a metadata template. This will comprise the following:

Data Catalogue and Method of Searching: Design, creation and development of a metadata
template and database catalogue for the field data and information resources. The metadata
catalogue and template will ultimately form the main starting point or end-user interface to the
iISARS system to allow the end-user community to input, search and retrieve data and information
stored in the iISARS system.

Database Model and Structure: Establishment of a database model and structure (using, for

example, MS-Access, SQL Server, ORACLE) to facilitate data and information storage, searching,

retrieval, display, selection and communication of the wide variety of datasets and information to

be made accessible via the iISARS system. This will take a form that is compatible with the

potential end-user requirements and capabilities on the desktop or in the field, thereby providing

access to information from anywhere, at any time through e.g. a familiar web browser and a

powerful integrated solution and to personalise each end-user©s experience (contextualise) when
they access information.

Data Search and Retrieval: Development of the architecture for data upload, search and
retrieval. A meta-database server will be developed to allow the end-user to search and retrieve
the required information from distributed databases. Web templates will allow data and metadata
describing the data to be uploaded to the iISARS database. These web templates and architecture
for distributed searching will form the basis upon which users can upload data to the system as
well as search for and retrieve the required information for a specific location.

Testing: Hardware, Software and Data Collection

To achieve this goal, it is necessary to develop an online information system that combines existing
static and mobile information technology to facilitate 24-7 mobile access, communication and
gathering of geospatial data and information for the end-user community.

Provision of a working template for field data and information (upload) and access (download) must be
followed by testing of the IT in the field for the gathering of specific types of field data (e.g. field
sketches, GIS map data, digital photographs, digital video imagery, sonar, radar, charts, text



messaging, sound, voice, fax, text and multimedia messaging services, laser direction and distance
measurements, thermal imagery). Capabilities for local storage, local transmission, remote
communication and databasing, and alternative energy devices will also be tested. This serves to
operationally demonstrate the practicality of the concept of mobile data and information gathering and
access, as well as the ©robustness®© of the technology in various different climates and environments
and alternatives that can be put in place and used should one system fail (backup).

The testing stage also needs to be taken a step further in order to ensure that raw data can be sent
and received in-situ to, for example, a remote ©command centre© and/or end-user (the specialist and/or
the layman). This is a vital part of the project research as, whilst off-the-shelf technology is readily
available, and can be practically integrated and used, the very nature of the emergency and disaster
response situations may mean that the information service needs will become greatest during e.qg.
extreme weather conditions and inclement environments (e.g. dry and wet; cold and hot; sand and
salt). It is therefore imperative that the environmental capability of the proposed hardware and
software is thoroughly tested to ascertain, for example, the functionality of the required technology, the
guality of mobile phone network operation, reception and call duration, and the duration of the phone
battery power.

The resulting information will provide valuable insight into the types of data and information that can
be captured and transmitted. This stage of the project will also lead to the standardisation of the ways
in which field data is to be collected, catalogued ad stored before it can be made available to the
system and the end-user community. This will involve the development of a metadata catalogue based
upon current metadata standards. A series of documentation and feedback forms will be prepared for
each item of hardware and software tested.

Template

Part of the development work also requires construction of a template for using the data and
information that will be stored in the system to facilitate searching and querying of the databases, and

for extraction, display, download and transmission of the information. Development of end-user
interfaces in the context of the ©office-based© system and the remote ©field-based© system e.g. mobile
phone, PDA etc. for the transmission and display of information will require a detailed examination of

the different potential end-user base communities and the different formats that the data and
information may be delivered (or will require to be delivered) in to maximise access to and make use

of the required information.

Interface Design

Access to the iISARS system is a crucial component of the project and its operational success.
Different mobile platforms will need to be able to interact with the iISARS system in order to locate
information, to access and download information as well as to upload data and information to the
system. This will necessitate the development of a sequence of interfaces allowing the end-user to
locate the information for an area of interest, to browse the metadata catalogue, to search, retrieve
and display information in a variety of formats, as well as to be able to download it in a form that is
compatible with the hardware available to the end-user, the communications network, and data
volume. To be practically useful the system will need to be accessed in an office and on the move,
perhaps on-board an aircraft, ship, or yacht, and in a land-based vehicle e.g. by the Coastguard. To
this end it will be necessary to design and develop interfaces to the system that take due account of
the original source of data, whether it should be presented singly or in conjunction with other
information, and the best ways of communicating this information so that it can be rapidly interpreted
and utilised. The interface will also need to take several different forms: search and location, display
format (text or graphic), and communication, and also take into account the tools to handle the data
and information e.g. pan and zoom. Due consideration will also have to be taken of the type of data
and information and the hardware that it is to be communicated to/received on; different hardware
platforms and operating systems (OS), the size of the display screen, the hardware technology, future
developments of the technology, power requirements, communications links and the environment it
will be used in.



Online iISARS System
The overall aim of the project is to develop an online Internet-based information system framework.
The general architecture of iISARS will comprise four core components:

iISARS Client: will be the front-end to iISARS and will present all the functionality to the user in a
simple to use and functional interface on a variety of platforms (PDA, mobile phone, PC). The
interface will be developed to utilise the design functionality of HTML in combination with Java for
the rendering of specific data such as vector graphics. The use of HTML and Java will allow the
development of both thin and thick client interfaces, which the user may choose depending upon
the platform they are using and their method of connection. The multi-lingual/multi-platform
interface will be implemented using Java Server Pages (JSP) and will have a cross-platform
common look and feel.

iISARS Catalogu e: allows the user to efficiently search for relevant data on iISARS. Each dataset
will be catalogued using the metadata criteria developed and implemented using eXtensible
Markup Language (XML). iSARS will have a distributed search architecture where all local and
remote databases connected to iISARS will be searched in parallel from the iISARS client interface.

iISARS Storage: collected data will be stored in a multi-user relational database (for example,
Oracle 9i or Microsoft SQL Server). The structure of the database will be based on the template
available for anyone to implement an iSARS database and connect to the iISARS catalogue.

iSARS Data Upload, Access and Manipulation: the iISARS client will be used to upload data to
an iSARS database using the metadata template. The client will also allow data access and
manipulation services based on the multi-user database.

Applications

The final stage of this work will serve to combine the template, field data system, database and user-
interface for desktop and mobile operational use. This will involve a series of case-studies, comprising
a number of emergency response scenarios for different search and rescue examples designed to test
the overall concept. Five case-study scenarios are proposed to fully develop the iISARS system
concept. Each case-study will involve the completion of mobile equipment testing logs, involve local
data collection (map, image and sound) and transmission (to create profiling of the coastline through
photographs, digital imagery, aerial and satellite imagery with annotation) and operational testing of
the iISARS system. A vital part of the testing undertaken will necessitate different degrees and levels of
involvement by different end-user groups to help test and assess local and cultural work ethics, IT
skills, knowledge and understanding, and language communication requirements and problems. The
results will be used to provide working feedback on the iISARS system as it develops. One outcome of
the case studies will be to begin development of an online facilitation and training manual for use with
the iISARS system, as well as the development of a template for an online tutorial and support network
for equipment users. The case-studies will be carried out with a number of emergency and rescue
services throughout the World with the idea of encompassing as many diverse environments and
conditions as possible.

Local Information: The Stonehaven Coastline

The lack of availability of local knowledge and information is often considered to be a key limiting
factor in the operational success of SAR today (McDonald, 2002). The consequence of this is an
increasing reliance upon technology rather than knowledge and experience (Woods, 2002). Today
many SAR crews are often not seafarers and are less experienced and have far less detailed
knowledge of the coastal and marine environment in which they work. The decrease in actual and
working local knowledge of current SAR crews may be attributed to societal, political, economic,
technological and legislative changes. Closure of SAR co-ordination centres has, for example, helped
to contribute an overall decline. Some SAR crews are also being required to cover larger areas with
fewer boats.

GIS can, however, play a vital role in restoring access to local knowledge through collection, storage,
retrieval and display. In effect the GIS is used as a repository for the local knowledge. Despite the
widespread availability of geospatial data and information, large scale and local information is often



not available to the emergency and rescue services. Such information, however, is considered vital
when for example it is necessary to land an inflatable boat on a beach at the foot of cliffs, especially if
the access is rocky; or to access a beach from the clifftops; even more so when the visibility is poor
during mist or fog or at night when it is dark. Besides large-scale maps, local knowledge and
information can be gathered in a number of different ways with the aid of: field sketching; tape
recorders; camera or video; aerial photographs; GPS and GIS; echosounders; and interviews with
local people. As additional layers these provide very detailed information that can be very important
when planning and undertaking search and rescue missions from either the landward or seaward side.

Such ‘geographic profiling’ is one way to alleviate the void in local knowledge available to SAR. SAR
operations can be very context specific, particularly in the area of the coastline, where there may be a
very complex array of geomorphological landforms such as sloughs, geos, caves, blowholes and
stacks. In this type of environment, predicting the whereabouts of a lost person or animal has an
almost infinite number of possibilities. By utilising visual images, knowledge and insight can be gained
which would otherwise depend upon someone having an intimate knowledge of a stretch of coastline.

The development of geospatial technologies for field data capture and GIS for presenting the
information offers considerable potential in this respect. GIS has the potential to present visual data
(photographs, video, aerial photographs, field sketches (Figure 2) to support human planning based
on what is likely to be ‘seen’ rather than depending on computer-based planning or problem solving
mechanisms. The GIS can also be used also to train incoming team members providing them with a
wealth of local knowledge.
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Figure 2. - An Example Field Sketch
Ultimately the iISARS system proposed will have a multi-faceted role:

To assist in SAR missions

To store local knowledge to train new recruits

To help with administrative post operation reports

To have the potential to be made available online as a public information system for both
access and input

w W W W

As part of this study in association with MRI, local data and information was gathered for a small
coastal area along the North East Coastline of Scotland at Stonehaven (Figure 3) using a combination
of a digital camera, digital video, a GPS and a mobile GIS software package PocketGIS
(http://www.posres.com) mounted on a handheld PC (Fujitsu PenCentra 200). Using MRI criteria three
main themes were represented by this data capture operation:



§ Descriptive Land Points - panoramic pictures of a bay, pictures of the main features (e.g.
arches, stacks, blowholes) photographs, and written description of rock types, beach composition,
vegetation

§ Access for Resources - geo-referenced points which identify access points to bays/headland on
foot (e.g. pathways, bridges, turnstiles) or by boat (e.g. bay landing, access to sloughs, navigation
around offshore rocks, cliff foot)

8§ Danger/Blindspots - identifying areas which are dangerous/unprotected such as high

cliffs/broken cliff paths. In addition, they would represent areas difficult to see from a cliff or shore;
in other words, blindspots such as sloughs, geos, caves, and blowholes

72 ArcView 6I5 3.2
File
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Figure 3. - The Stonehaven Study Area
The following Four ©Hypothetical© Scenarios were then generated:

Resource Access - Planning for a Coastal Search
Emergency Landing at Old Hall Bay

Cliff Fall at Dunno ttar Castle

Stonehaven Harbour Entrance

w W W W



Two scenarios are discussed and illustrated below.
Scenario 1:

§ Alocal woman has been reported missing after going for awalk in the area
§ She was last sighted leaving her car at the car park at a local spot, Black Hill
§ She was heading in the direction of Strathlethen Bay

The map shown in Figure 4 was used as a tool to organise the resources/teams into the areas where
their skills would be best utilised. As well as supplying a visual representation of significant geo-
referenced points on the map, photographs on the GIS were printed off for the areas most important to
them. This can provide valuable information to team members prior to the start of the search which
would otherwise be unknown until on location. Communication between team members is important
during the search. Using a GIS it is possible to map points on a map where communication between
handheld communications devices is optimum. This information also has long-term use should a
search and rescue operation be conducted in this area again in the future.

Organisational map for search operation

Location of access points to bays, headlands and cliff paths for ground search.

Location of areas only accessible to boat teams

Location of areas for cliff teams



On-shore & off-shore Co-ordination points

Figure 4. - SAR Scenario 1

Scenario 2:
The search team has been called out:

§ A small leisure craft is experiencing difficulties in a local bay (Old Hall Bay)

§ A small boat needs to make an emergency landing as its owner is suffering from severe
sea sickness

§ The person is unfamiliar with the area and do es not know where to come ashore

Visible and submerged rock outcrops lie all along the coastline and navigation in the area is something
that can only be learned with local experience over time. Charts often do not show sufficient detail and
they may not always be carried on-board a small leisure craft. Coming in close to the shore is often
very dangerous because of shallow water, rock outcrops, currents and wave direction. Along this
particular stretch of coastline there are relatively few areas where it is possible to come in safely to the
shore.

Video clips stored in a GIS with locational attributes can be used to assist (Figure 5). Coupled with
field sketches of the coastline showing the environmental dynamics of the area it is possible to isolate
a point where it is possible to navigate to the shore, and one that is less affected by the prevailing
swell. Mapping out the points for a SAR crew to land in an emergency, to bring a casualty to shore,
land a coastal search team or bring in a struggling leisure craft is very important.



Possible Boat Access to beach in Old Hall Bay

Field Sketch — Environmental dynamics of Old Hall Bay.

Figure 5. - SAR Scenario 2

Summary and Conclusions

The development of iISARS will bring together existing mobile geospatial technologies in a novel way
in a system designed to locate, access, display, and communicate location-based data and
information to support the emergency search and rescue services. The system is designed to be
operational, and is being developed and tested with the end-user in mind, using a number of case
study-based scenarios to test and illustrate the system.

The provision of such as system will offer increased and more effective and efficient use of the
available information (archival and new) to, for example: (a) enable hazard planning/mitigation, (b)
initiate a response to a rescue request, (c) co-ordinate a rescue, (d) gather ©on-the-fly© all the required
available data and information within a common ©system®© framework, (e) provide information to a wide
range of potential end-user groups either via a computer network (Internet/Intranet) in the office or via
WAP enabled mobile phones, and PDAs, onboard, for example a leisure craft, ship or aircraft.

The system will also promote a more integrated approach to information access for a wider end-user
community ranging from the layman to the specialist, presenting and communicating the information in
new and novel ways that support greater and more efficient and effective use of geospatial information
in the context of emergency response, search and rescue.



References

Green, D. R., and King, S.D., 2002. Interactive Search and Rescue System (iISARS). Proposal to
the IST Programme: Intelligent Systems and Services for Civilian and Environmental Crises
Management. Proposal Number IST - 2001-37931. PART B. 39p.

McDonald, H., 2002. SAR Craft operations and the required training for crew. Paper presented to
SARSCENE 2002 Conference, Halifax, Canada, September 11-14™ ?°®, Maritime Rescue
Institute, Scotland, UK.

Pratt, M., 2002. GIS to the Rescue. ArcUser. October-December 2002. 2p.
(http://lwww.esri.com/news/arcuser/1002/rescuelof2.html). Accessed October 2003.

Woods, L.S., 2002. Representing Local Knowledge: How GIS Can be Used to Assist in Coastal
Search and Rescue (SAR) Operations. Unpublished Undergraduate Dissertation. University of
Aberdeen. 41p.

Acknowledgement
The authors would Ilike to acknowledge George Ritchie of Positioning Resources

(http://www.posres.com) for the loan of GPS and mobile GIS hardware and software to facilitate
fieldwork for this project.



