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History shows that from time to time, progress in advancing functionality in one or other of these requirements
has contained the diffusion and adoption process. In Australia, at present, it is adoption by third-tier government
agencies and local organisations that is such that the biggest gap between potential and actual deployment
is exhibited. Especially, can it be argued from a survey of local-area (e.g. LGA, DSE regional offices) GIS
Lab data processing practice, that there is a lack of data flow coherence. This paper presents results of an
analysis of the relative significance of constraints upon adoption of the full power of digital spatial data
handling with coherence in the service of the PINP and related organisations. The coherence problem is
shown to be overcome by adopting a data directory model including well-trailed data dictionaries. The biggest
constraint is shown to be access to adequate software for data sharing and maintenance; mainly a problem
of finding the funds to pay proprietary software license fees. Although this is not unusual, it is shown that
recent advances in efforts to promote data sharing and spatial data visualisation, worldwide (in the form of
open-source software) promise a revolution in the construction of detailed geographies (time and space)
such that transparency and utility are greatly improved, and the user-base of the digital spatial database can
greatly increase in size by extending itself to include many naive users. Exemplification is made using
several decision support tasks faced by Phillip Island natural park rangers, Shire environment officers and
community LANDCARE groups. GIS, empowering the regional environmental managers in the interests of
maximising the value of spatial information and the implementation of public policy promoting diffusion of
digital spatial data handling and transparency in government. This main aim of this paper is the out-reach
web GIS for regional environmental managers.

S

INTRODUCTION adoption and diffusion of GIS as envisaged by policy

can be achieved.
From reading the School of G & ES, Centre of GISresearch

publications, http://careers.monash.edu.au/assets/docs/
round-5-lead-or-follow.pdf including Wheeler et al. (2011),
it can be argued that the steady diffusion and adoption of
GIS, envisaged by public policy (first declared in Canberra
two decades or so ago) has become inhibited. An explana-
tion can be offered as outlined in the following derivative
step-by-step argument.

This argument emerges from survey results reported in
Wheeler (et a. 2011). They amount to an assessment of the
statusof digital spatial datahandling among corporativethird
tier (government owned) agencies and government regional
agenciesin 2009. Thiswastwenty years after the Common-
wealth Government mandated the establishment of State
Government geographic data coordination committees to
instigate the adoption of digital information age methodsin
mapping (Goodchild 2007).

It was clear at the time that the new policy was estab-
lished in recognition that the new data handling technology
offered significant potential for improved decision support.

a. Thereisfailure of many non GIS Lab third-tier environ-
mental management agency officers to take advantage
of accessto digital spatial dataand related datahandling
tools. Most have not taken the first step to become naive
GlSusers.

b. Therefore, the scope for a critical mass of GIS users to
formis constrained.

c. If suchacritical massisformed, the cost of meeting the
demand for extra software licenses would be an inhibi-

Thismust be part of the explanation for the gap between
policy and practice in coastal and catchments management
that has been identified lately e.g., see publications listed at
www.monash.edu.au/ges/research/gis/public/wheel er.php.

tion that would not be easily overcome, and
d. In the face of such an impasse both technical and
institutional issues must be addressed beforethe level of

Certainly the gap can be said to have been recognised by the
Phillip Island Penguin Foundation when it approved a
Monash University School of Geography and Environmental
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Science, Centre for GIS Research Grant Application for
support of a project designed to test the scope for imposing
coherence on the Phillip Island Nature Parks (PINP) decision
support database with special reference to spatial data. The
project, in effect, is called for;

1. Anassessment of the nature of dataand information flows
in decision support in the PINP (with special reference
to the 2006-2011 Management Plan).

2. Ananalysis of the data flows with special reference to
coherence and communication.

3. An assessment of scope for improvement, with special
reference to bridging the gap between the spatial data
custodians who understand the IT (in case of the data
supply for PINP, these officers are in Melbourne DSE
Central Business District labs) and those for whom the
data were built, but according to generalised producer-
defined (albeit digital) specificationsthat refer tothe Vic-
torian SDI (Rajabifard 2007).

4. An assessment of the scope for improving the diffusion
of digital spatial data handling within the PINP commu-
nity and for establishing an interface through which rel-
evant data can be shared with all stakeholders. Clearly,
visualisation would be involved, and for that, a sound
spatial databaseisapre-requisite.

Thus, the scene was set for a research project formula-
tion with a focus on increasing the GIS user population
among decision support teams. The title of the project is
“Advancing the diffusion of digital spatial datahandling for
upgrade of decision support for the regional environmental
managers’. The title refers to both in-house and out-reach
data sharing and spatial datavisualisation. In project formu-
lation, it is recognised that unless obvious accountability can
come to be ignored, the impasse mentioned above calls for
exemplification of a technical solution, and that until re-
cently, an obvious option (deployment of free-ware/open
source software) was not likely to be very satisfactory be-
cause the functionality, especially in terms of visualisation,
was not included (Douglas 2004).

RESEARCH OBJECTIVES

1. Toidentify the problemsand constraintswith GI S adop-
tion by regional environmental management agencies.

2. Todevelop an open source GI S approach.

3. Todiffusedigital spatial data handling to upgrade deci-
sion support for the PINP community.

4. To apply test results to the problem of extending the
utility of spatial data to the regional environmental
managers.

5. To assess the implications of the outcomes with regard
to decision support in regional environmental manage-
ment agencies.
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6. To promote sharing of GIS resources within PINP and
other stakeholder organizations.

7. To create data directory tables where location and at-
tribute data can be effectively represented and visual-
ized using GIS for decision-making.

RESEARCH QUESTIONS

1. Why is the current adoption of GIS tools in so many
mainstream enterprises so undevel oped?

2. What isthe main accessibility issuein open source GIS?
Can aPINPresearch website assist and benefit Park man-
agers?

3. How can PINP management benefit from aGIS data di-
rectory?

4. How can GIS support Management Action Plans?

5. Can Google Earth help in 3D visualization in aid of de-
cision support?

There are the following main contextual questions:

A. Why, after twenty years of public policy promotion of
the adoption and diffusion of digital spatial datahandlingin
Australia, isthe gap between potential utility and actual de-
ployment so wide among third-tier public agencies (evenin
Victoria, the best mapped state of Australia) and among re-
gional officesthat report to higher levels of government, all
of which have adopted the information-age methods?

Astheresearch so far shows, adoption hastaken place at
the PINP but the gap between what policy envisaged and
what is actually achieved isvery evident, both in house and
among clients. In the search for explanation, the following
guestions have been asked and answered.

1. Why is there a poor level of adoption of GIS tools in
PINP? (Thereisonly one ArcGI S seat and one part-time
person responsiblefor datamaintenance and processing.)

2. Now we have Web2, how can the PINP research website
be configured to assist staff in managing the Park inways
that bring better return on the data-handling investment?
In-house staff and some stakeholders welcome the idea
of such a configuration that makes them ready to share
data

3. Thereisaneed for PINP to have a GIS data directory:
Once provided, will it be used to best effect? Probably,
but the answer to this question will require future and
on-going evaluation.

4. Towhat extent will GISsupport for the current Manage-
ment Action Plan be improved if the data directory is
made familiar to PINP staff?

5. To what extent will 3D visualization improves support
for management decision making?

6. If 3D visudlizations are adopted, how much stakeholder
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training will be necessary for it to become routine practice.

B. The PINP has failed to adopt the full power of GIS in
decision support: What mitigation measures are available
for demonstrating the advantage of adoption?

1. How many PINP staff actually use GIS? Only one, de-
spite the fact that arange of Penguin Foundation-funded
Research students assists PINP staff.

2. What constraints are inhibiting the PINP spatial data
custodian from realising the potential of GISin decision
support? Does that person have of accessto useful data,
and GISfunctionality?

Many in-house PINP staff and research students wish to
have access to the data, but much of it is not fit to share at
the moment .When a data directory becomes available, ac-
cess will remain limited unless some way of sharing data
that isfit to share can be devised.

OPPORTUNITY AND CONSTRAINTS

1. Understanding the organisational constraints for GIS
adoption and diffusion.

2. ldentify the approach and method that will promote dif-
fusion of GISand itsadoption in PINP decision support.

3. Test the scopefor PINP research website for promoting,
educating and disseminating GI S technology.

4. Analysisof the potential of 3D visualization for enhanc-

ing management decision making.

Identify accessihility issuesin Google Earth.

6. Assemble guidelines for web based GIS for the PINP
stakeholders.

RESEARCH DESIGN

o

The purpose of thisresearch isto provideto PINP, the basis
of anew Geographic Information System (GIS) strategy, and
to test its utility compared to that of the extant spatial deci-
sion support system. Accordingly, identification of PINPGIS
requirements and how can they involve GIS technology to
integrate datafrom and for avariety of projectsis essential.
Primarily, it isimportant that all those who need to use the
information, acknowledge the need for a suitable Data Di-
rectory. Motivation for upgrading the decision support sys-
tem refers not only to such matters but aso to the need to
manage the user base in the hope that the necessary support
for upgrade will found as colleagues in the decision support
team join the users.

In considering Fig. 1, it can be noted that the project starts
with a phase referring to GIS development. The need for
such development isdictated partly by the adequacies of the
extant decision support system.

PINP DIGITAL SPATIAL DATA

Issueswith PINP Digital Spatial Data

PINP Gl Sdatasetsinclude those of primary importance for

PINP activities.

* Vic Map products, Oil Spill Response Atlas, Commis-
sioned mapping and associated reports i.e., Vegetation
Community mapping, Rare Plant mapping

* PINP has assembled the best bathymetrygeomorp-
hology, soils, assets data sets available from various
sources, but the scale of the maps is too small for de-
tailed analysis.

» LiDAR and (scanned) aerial photo dataare available, but
the GIS operator isnot trained to use the LIiDAR and the
air photos are used viainterpretation rather than for pixel
classification of true photo maps.

» Somekey databases contain errors. Moreover, duplicated
themes, from different sources do not overlay well and
so, although they plot to hard-copy in aserviceableway,
they lack topological consistency, for instance, snapping
errors are noted and must be eliminated before the data
set canbeused in GIS.

Solution: GISdata integration: An account derived from
interpreting answers to the questionnaire reported from the
GIS Officer after inspection of the geo-data accessible to
him and discussion of terms and tasks.

e ForthePINPthereisaclear needto create datasetsmainly
related to the management of crown land, i.e. pest plants
and animal management, park access and infrastructure,
proposed developments, education and interpretation,
research into native plant and animal/bird populations
and movements, vegetation management i.e., ecological
burns, risk assessments, asset management to cite the
assessment of the spatial data handlersat PINP.

» With limited resources, we find it a challenge to keep
our in-house data sets up to date. Some data sets are not
complete, i.e., weed and shearwater (bird speciesnesting
grounds) mapping, assets, while others that where com-
plete need to be redone to remain current, i.e., tracks,
buildings and other infrastructural assets.

e A GlSdatadirectory (all PINP spatial of attribute, GPS,
Field data, video, Image, CAD drawing, Research Model,
hard copy, etc.) islacking.

e Technical map registration islacking.

Comments and interpretations included: We want to

build-up ageodatabasein the native datastructurefor ArcGIS

because it is the primary data format used for editing and
datamanagement.

» Thereisafailuretorealisethat it isextremely important
to rigidities using the correct origin for a project. Other-
wiseit may beimpossibleto provide quality output with
the correct data and/or data information.

Nature Environment and Pollution Technology ® Vol. 11, No. 1, 2012
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» Itisclear that thereisaneed to check al typesof datafor
quality control except for the SDI metadata online; the
metadatais neither well kept, nor easily accessible.

Limitations of GIS Applications

e PINP GIS activity is based upon, a. Single ESRI
ArcView, licence provided for databuilding, editing, lay-
out viewing and data viewing, and b. One ArcPad unit
for GPSfield data collection.

e The additional functionality needed to increase ability
to analyse/compare and share data sets is not provided.

* Only one GIS person is available to manage the signifi-
cant amount of data/updating of data setsand to promote
itsuse by PINP staff, even though the policy about adopt-
ing information age methods has been in place for dec-
ades.

e PINP currently has no GIS dataintegration or database/
corporate system interfaces.

e PINP staff is not aware of the value of data sharing and
data integration between management entities or
stakeholders.

Solution: GIS Application Plan

» Accessto ArcGlS extensions. X Tools Pro, Spatial Ana-
lyst, 3D Analyst, Network analyst and LiDAR Analyst
would greatly advance the data building tasks that face
the GI S officer. Perhapsthe tasks outside the functional -
ity of the ArcView tool-kit could be sent to the central
DSE GISlab.

» Database/corporate system interfaces could beinstalled
to advantage.

» Adopt data extraction tools for easy data capture, clean-
ing, editing and other proper data management tasks.

e Habitat planning, animal movement, alternate routes
analysis and extension mapping could be implemented

Proof of Lhikty i
Fig. 1: Research design.

with available tools.

» GlSdatavisualization applications could be used to great
effect.

o Clearly, PINP staff would benefit from time spent in
training in digital spatial data handling.

GlSKnowledgeand Training
GIS Knowledge and Training Limitation

» Availableonly onceevery few yearsor so. External train-
ing need (if identified) is on an ‘as needed’ basis, but
ignoranceis no basis from which to identify need.

» GlSsoftware supportisonlineviathe software provider.
General software and hardware support ismanaged by a
local company. Thisis not a responsive enough system
to rely on, day to day, the supporting budget being lim-
ited to system administration tasks.

Solution: Relevant Gl Straining plan and Web GI S solution.
GlSData Delivery Problems

Data are not always delivered in compatible file formats or
in the correct coordinate system. Several technical factors
have to be taken into account for the development of the
Gl Sdata processing such asinadequacy of the 500 GB hard
disk to store the volume of spatial attributes, LIiDAR, aerial
photo, image, PDF, video, customised tools not to mention
the proposed, free software, development tools, extensions
and KML etc. The problem is greater now that this project
has delivered new datasetslike coastal data (M etadata, fauna,
flora, Kelp communities, marine substrates, rivers, estuar-
ies, and seagrass. Management area, Nautical chart etc.), Sub-
division Planning Electronic Drawing, Phillip 1sland Orth
photography (2002 Phillip Island 35cm, 2004 Phillip Island
35cm, 2006 Phillip Island 15cm, 2009 Phillip Island 15¢cm,
DTM (Cowes, Summerland, Rhyll, San Remo, Smith Beach,
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Cape Woolamai, Churchill Island) 3D building and treewith
height, water body and drainage data, Penguin Parade area
animation map (tracking/movement). Vector to KML con-
version tools and data Kirkwood 19 July 2011a page 127.

Solution: Upgrade the hard-drive sizes, or install a data
server, and then, begin the process of configuring the data
into a coherent geodatabase that it can support on-demand
3D and 2D environment modelling from:

a read earth surface 3D model LiDAR data

b. elevation points collection by using LiDAR (includes
earth surface features like trees, buildings, etc.).

Diffusion of digital datahandling at PINP hasprogressed
far enough to demonstrate that cost-effective solutions at
hand can increase the efficiently of PINP spatial data
management.

Scopefor innovation becomesimmediately apparent once
the new toolsand the newly-standardised PINP data can con-
verge. Theseinnovative aspectsare both technical (identify-
ing the relevance of an Information and Communication
Technology (ICT) and cultura (identifying the causes of the
limitations on bringing information-age policy to practise).
The applications of the analyses and explanations for the
gap between actual and potential adoption of name ITC are
directly relevant to the debate about decision support reform
among the third tier government agencies.

CONCEPTUAL THEORETICAL FRAMEWORK

This research conceptual framework refersto diffusion and
adoption of GIS in environmental management. Potential
benefits of adoption increase steadily but facilitating deploy-
ment in a cultural context presents many challenges (Tai
1998). Among the technical challenges are technical capac-
ity sphere-GIS experts, Gl Stechnology, data product, serv-
ices and vendors. Until these are overcome, the motivation
for overcoming the cultural/institutional challenges will be
lacking. Securing support for addressing these challengesis
probably best done in the context of decision support up-
grade. Already, this project has assembled evidence that
managers are keen to see testing of possible technical solu-
tions as prerequisite to gathering support for its application
in decision support upgrade.

Technical solutions: Therange of possibilitiesiswide. Cer-

tainly, the following elements must be in preview.

e Spatia datainfrastructure

» Citizens and voluntary sensors

e Detailed geography

* Neogeography (http://digitalurban.blogspot.com/
920080 [cited in Lin and Battey (2009) pages 1-10].

e Google Earth

*  Open source and interpretability
Thetheory must inform and the application of the theory
must be tested during the following activities.

* Survey of available data

e Survey of GIShardware and software and acquisition of
GIS hardware and software

e Detailed database planning and design

o Database construction

e Review/modify the original plan and GIS system inte-
gration

*  GISapplication development

* GISuseand maintenance

However, no matter how much the commoditization of
spatial data handling technique has progressed, application
is experimental unlessrelevant data are ready for input.

OPEN SOURCE INTERNET GIS FOR REGIONAL
ENVIRONMENTAL MANAGEMENT

People in the environmental management community use
GISto organize existing information and communicate that
information throughout their organizations. GI' S can be used
asastrategic tool to automate processes, transform environ-
mental management operations by getting new knowledge,
and support decisionsthat make aprofound difference man-
aging our environment. GIS is considered enterprise-cen-
tral, if, by design, it is part of the overall information tech-
nology architecture of the organization. Open sourceinternet
GIScan beintegrated with most standard corporate systems
such as work management, customer service, and reporting
systems. Both GIS functionality and data accessing ability
can be embedded directly into other agency applications. GIS
workflow applications simplify and automate procedures
within environmental management operations, resulting in
improved efficiency and significant time savings.

Open source internet GIS Google Earth brings to the
environmental management community, benefit and value.
Thisvalue comes from:

» Database-sharing architecture that supports decision-
making and daily work tasks.

* Interpretable system solutions integrated workflow and
dataaccess.

» Internet mapping solutions support inter-agency collabo-
ration projects.

e Quality control processes ensures accurate, high-quality
data

e Worker-friendly designsincrease agency-wide accessand
application.

 Scalability supports and adaptsto growing and evolving
IT demand.

Nature Environment and Pollution Technology ® Vol. 11, No. 1, 2012
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THE OUT-REACH WEB GIS FOR REGIONAL
ENVIRONMENTAL MANAGERS

The out-reach web GIS for naive users is at http://
www. pinpresearch.webs.com/ (Figs. 2 and 3). Thiswebsite
| was created for upgrade of spatial data communication in
support of improved data integration in PINP management
to encourage the adoption of spatial dataand models by na-
ive GISusers. Thiswebsiteis designed to solvethe problem
that besets regional environmental managers wishing to in-
crease return on investment in GIS by extending/widening
the agency GI'S community by including the naive users but
without further significant investment. Inblog mode, it rep-
resents arepository for information and linksto spatial data
and information visualization, videos, free GIS software,
environment modelling tools, web application and the link.

It supports exploration of the relationships between in-
formation visualization and complex systems in ways that
are designed to engage the interest of the regional environ-
mental managers, and thus to increase the tendency for the
GISto bereferred to more often. Thiswebsite providescriti-
cal toolsfor increasing success and efficiency. Accordingly,
an executive is presented with a high volume of complex
data in analysed form, as well as free environment model-
ling tools and tutorials. Environmental modelling (EM) isa
platform designed to facilitate rigorous spatial analysisand
modelling, create web based GI'S, Video streaming for natu-
ral conservation and some free tools for data management,
thus may emerge atotal GIS solution for natural park man-
agers. The result can be used at consensus building meet-
ings among stakeholders. The Website helps PINP activity
by being anew and central tool to:

Organize your information and knowledge.

Make informed decisions.

I mprove communication.

Increase efficiency.

Share your knowledge with others.

Without cost and travel, learn GIS at leisure.

Access to environment management tools and tutorial.

Thewebsite providestoolsto question, interpret and visu-
alize data. Simply put, the GIS technology deployed gives
executives cutting-edge technol ogy to make more-informed
decisions. PINP benefitsfrom thiswebsite which becomesa
transforming technology by allowing businessesto view and
analyse data from a geographic perspective. This website
integrates business strategy and organizes necessary infor-
mation for the business needs of decision makers. In addi-
tion, it can be adopted as a tool to streamline workflow
processes.

Thiswebsite deploys a number of example applications
designed in thisresearch to demonstrate the use of these plat-
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Fig. 2: The PINP GIS website: Conceptual representation.

forms to visualize and communicate Google map, Arc Ex-
plorer, and other free GI S software and application toolsfor
modelling and environment analysis of in-house datafor the
natural resource management system. Also served is GIS
outreach and education and “crowd” knowledge-gathering.
Arc Explorer isafreely availablelightweight Gl Sdataviewer
that letsyou perform avariety of basic GIS functions. With
Arc Explorer, you can display, query, and retrieve data. It
can be used as a stand-alone application with local data sets,
or asaclient for internet data and map servers and Arc Ex-
plorer free web service editing purposes. Thiswebpage serves
as ademonstration of new open source internet GISto help
managers in decision making and sharing data with other
organizations (Kobben 2008). This also serves to demon-
strate how to provide amap-based interfaceto other databases
of information such as Wikipedia articles.

Thisresearchisdesigned to devel op several examples of
how these platforms can be used to quickly build rich browse
and index toolsfor display of imagery. By providing cover-
age and information for multiple instruments, the user is
given the ability to directly browse another GIS database
website and video for animal habitat mapping and conser-
vation, and in its geospatial context, to find or offer quick
links to both the raw and processed source data. These, ex-
amples show how website interfaces can dramatically sim-
plify much of the environmental work involved in selecting
and obtaining datafor GIS analysis.

Thisresearch has been devel oping and adding a number
of extensions for easing further data editing, cleaning, cap-
ture, and for organization of these aswebsite entitiesto bring
decision-making tools to the naive users. This website also
involves components relevant to the works like reprocess-
ing of the base map imagery; development of APl exten-
sions to provide access to that imagery and other GIS fea
turesfrom within users' websites; and devel opment of KML
(Keyhole Markup Language) content to provide access to



DIFFUSION OF DIGITAL SPATIAL DATA HANDLING FOR UPGRADE OF DECISION SUPPORT 57

Matural Par anagemeni

Homel  Map  Poigins  Oooplo B Opon Sieirce  MDdeilng Lk wdecd O SEeiCid Conbnecl
Wiy GISTF

Gl Members Aras
e mpasy NET Wrm el by cvsa pboai whet b S B Deazorhy we g S pofgaecrsls oo b yoee poelidien b - - = ::
o M S 1 el PR, AW R AL O AR ST el b, ¥ 0a e Tk RS T . e ¥ Rigeali
ripwndng in IS Weai P ern i iraied © b ey oo 0 inforeios Bl el pllow e o e e mon

ey, Be vem BNl Ll tha v balore, dedee GER appdcaice

HESOENp FEETE Chak SEET BIATE

Recent Pholios

1M wwd prrlisstior e Fu Bua foch o e people i g owide seeely of oo s o pezdactivs. da g DNE
Proiuhdora k) (R O e D iy OF Pl g Wk AR BN S D o e D W BRE TR wily

08 irfzdumy rrwgereeri pacel H b owewi® ing mew beosos v vroe s b heopei = row e e one oo u

Fasmaiy End o preea aebieon

Wiy il GIST

& iy ogErzeioT

Fig. 3: Example of PINP research website: Display from query (http://www.pinpresearch.webs.com/)

that imagery and supporting datafrom within 3D geo brows-
ers such as Google Earth. Also compatible is a spreadsheet
(attribute data) to generate a set of place marks in Google
Earth and Maps (Kennedy 2009).

As additional data become available and we are able to
process it, application of the outcome of this research ex-
pands the list of base maps. Anyone can find Victorian free
datalocations after finding thiswebsite. In addition, itsrole
in creating the video penguin movement tracking area is
worth mentioning. This video is an excellent resource for
penguin habitat mapping.

Making decisions based on geography is basic to human
thinking. Where do we go, what will it be like, and what
shall we do when we get there?

Thiswebsite providesfree and open source GI S software
applications, the PINP map, geospatial dataand shapefiles,
tutorials and resources for not only managers but also stu-
dents, GI S professional's, geographers and non geographers,
cartographers and non cartographers aike.

This research also provides access to free satellite and
aerial photography imagery and maps, Google Earth and
Maps, mash-ups, resources and tool s, topographic maps, and
GPS applications, data and software. Some of the main
categories and recent additions are listed below. Users will
be invited to explore the spatial element of data that is

becoming morefreely available.
PINP RESEARCH WEBSITE

PINP Atlasis a MA research project that has the ambitious
goal of being auseful resourcefor the various audiencesthat
make up the management constituency of the Phillip Island
Coastal Zone. From this website, everyone can enjoy GIS
training. This research is a depot for traditional and digital
information, which can be used to inform decision-making
relating to the PINP. We provide background information
for different GIS systems, access to interactive mapping,
online geospatial analysis tools, videos, open source GIS,
free environment analysis tools, Modelling, 3D
visualization and direct download accessto various planning
and natural resource data setsrelating to PINP management.

PINP RESEARCH WEBSITE FEEDBACK
POTENTIAL

This research website is designed to present an analysis of
feasible options and to make recommendations for future
directionsfor the PINP GI S data management. In reflecting
on the opportunities, GIS systems could provide the PINP.
GIS team identified an opportunity for the management
decision making to adopt a proactive approach and show
leadership through the establishment of an appropriate GIS
system.

Nature Environment and Pollution Technology ® Vol. 11, No. 1, 2012
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WHY WE NEED TO OPEN SOURCE GIS GOOGLE
EARTH

GIS is an excellent tool in providing spatially referenced
information. Google Earth has made it possible for naive
usersto get the very basi c information about alocation, how
to reach it, and how to find the shortest path to another
location.

Introduction of GIS at a grass roots level is still a far
goal. Delivering the knowledge and understanding of GIS
to acritical massof PINP usersof relative value of licenced,
open source and other stakeholder staff will use and imple-
mentation of GISto get maximum benefit by the use of this
technology.

In the management, the open source GIS provides effi-
cient, interactive and user-friendly interfaces to the general
public. Asthe ultimate stakeholder, they appreciate:

» Easeof use (visuaization)

e User-friendly interface (interactivity)

» Platform independent (any operating system)
e Good response time (client’ s perspective)

*  Maximum throughput (System’s perspective)

RESEARCH RESULTS

Decision support systems evolveto suit the demands placed
upon them, but the evolution can be constrained if multilat-
eral decision making is called for by groups that have not
maintained data that serve such wider purposes. However,
in theory, modern ICT offers mitigation in these terms. To
bring theory to practice it is necessary to exemplify utility.
Our project isdesigned to exemplify the utility of maintain-
ing stakeholder access to a website that provides scenario
modelling functions using the new tools devised to service
the naive GIS user. If the exemplifications are accepted, the
multilateral decision making called for by integrated resource
management policy can be routinely supported by all
stakeholder agents who must access and maintain the data.
Thisresearch has transferred the spatial dataused in manag-
ing the PINP to a coherent and maintainable spatial data-
base and brought it to web-based access, and demonstrated
the routine data and information flow paths that would
allow naive user to take part in the scenario modelling that
must come before decision making. The PINP should now
be able to minimise conflict between stakeholders and max-
imise effectivenessin resource inventory and maintenance.
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