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GISISCOMING OUT OF THE CLOSET!

Graeme Martin, Senior Project Manager, Spdid Vison

ABSTRACT

A recent survey of the Victorian water authorities found that Geographic Information Systems (GIS) are
well-established across 17 of the 23 organisations. However, a generationa shift from use of the GISby a
smal number of backroom speciaists to corporate-wide deployment is underway. In 2002, 40% of water
authorities have, or are in the process of, implementing GI S that will enable everyone from front-desk staff,
engineers and managers to access the latest details and locations for assets, complaints and customers.

The paper provides an indght into the common benefits, disgppointments and issues faced by each of
Victoria's metropolitan, urban and rurd water authorities in using GIS, based on a recent industry-wide
survey. The paper aso explores the typica approach to implementing a corporate GIS.

1.0

1.1

INTRODUCTION

The water authorities in Victoria, like their counterparts across Audraia, are under increasing
pressure to more efficiently manage ther asset infrasiructure whilst mesting environmental and
customer performance standards. The 23 Victorian authorities range widely in service type, number
of connected clients, geographic factors and service area. However, they face common challenges
in managing millions of dollars of assets and meeting the service demands of dients, government
and other stakeholders.

Geographic Information Systems (GIS) are a mature technology that are widely used across utility
sarvice providers charged with managing valuable, dispersed infrastructure. GIS provides a
powerful tool to capture and record the extent of assets, schedule their replacement; identify the
impacts of outages, plan works activities, manage customer queries and andyse environmenta

ISSues.

This paper describes the extent of use of GIS across each of the Victorian metropolitan, urban and
rurd water authorities. A recent survey of each of the Victorian authorities conducted by Spetia

Vison found that 17 have implemented GIS and another 4 operate Computer Aided Drafting

(CAD) systems for digital mapping of ther assets. In totd, al bar one authority have operationa

GIS or CAD, or contracted out this service or are planning to implement GIS. The paper outlines
the key findings from this survey.

Method

The survey of each of the 23 authorities was conducted via telephone in February and March
2002. In most cases, a copy of the survey form was e mailed to the authority for perusa prior to
the telephone interview. In generd, the survey respondent was responsible for operation of the
authority's GIS or equivaent.
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1.2

2.0

Results

Given differences in the Sze and nature of the authorities, the survey results have been summarised
using four categories. Metropolitan Authorities (3); Large Urban Authorities (greater than 35,000
connections - 7), Smdl Urban Authorities (less than 35,000 connections - 8); and Rurd Water
Authorities/Suppliers (5). Quotes from individuas are cited for quditative support, however, the
responses of individua authorities have been kept confidentia.

STATUS OF GIS IMPLEMENTED

The degree of implementation of GIS varies between authority type: Metropolitan:100%; Large
Urban:100%; Small Urban: 50%; and Rurd: 60%. Whereas some of each of the four types of
authorities first implemented GIS as far back as 1988, the average year of first implementation of
GIS adso relates to the type of busness. The averages were Metropolitan: 1992; both Urban:
1994 and Rurd: 1996.

The operationd deployment of GIS technology, like other information technology applications,
tends to follow a cydicd process of implementing one levd of technology followed by a
subsequent system replacement or upgrade. Figure 1 highlights the current satus of GIS acrossthe
authoritiess.  NEW refers to authorities without a GIS but in the process of sdecting or
implementing one. OP/DEV refers to those sites with an operational GIS but under development.
Severd authorities said that dthough their GIS was fully deployed they continued to enhance its use
hence the dominance of this category. FULLOP refers to GIS consdered fully operationdl.
OBSOL refersto a GIS considered obsolete by the reevant authority.

Figure 1: Stage in GIS Life Cycle in Water Authorities
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The top six reasons for implementing the current GIS in the authorities, in order of importance are
presented in Table 1.

65" Annual Water Industry Engineers and Operators Conference Page No 25
Kardinia Heights Centre — Geelong, 4 and 5 September, 2002




Table 1: Reasons for Implementing GIS

MAJOR REASON Total
(from list provided) Ranking
L ocating assets 1
Asst replacement planning 2
Integration with Asset Management System 3
Work planning and management 4
L ocating complaints =5
L ocating customers =5

Clearly the primary driver for authorities to decide to implement or upgrade their GIS is to better
manage thelr assats. The main benefits from implementing the GIS perceived by those surveyed
were also mostly related to asset management (Table 2). However, the response to this question
could be expected to vary according to the role of the person in the organisation interviewed.

Table 2: Benefits from Implementing GIS

MAIN BENEFIT (from list provided) Total
Ranking

Quantifying the location

Asst replacement planning

Vdue and condition of assets

Quick access — cusomer/complaint locations
Workforce management planning

DN [ (9 N |

Not dl of the organisations that have implemented GIS were satisfied with it. Ten percent felt that
the organisation did not value their investment in GS. One organisation noted thet it took awhile
to get generd sdisfaction with the GIS and that they needed to manage user and senior
management expectations. Another organisation said that while the operationa workforce
appreciated the GIS outputs, senior management did not think they were getting adequate vaue
from the investment.

The grestest disappointments from implementing GIS varied with the type of authority (Table 3).
The cogt of GIS software was clearly a common issue for dl authorities. However, for Rurd
Authorities the availability or cost of technical support was dso acommon mgor issue.

Some of the small authorities believed their mgor chalenge to implementing GIS to be amassng
aufficient resources and an appropriate organisationa dructure. The smal sze of these authorities
was a mgor impediment and so they were consdering multi-client solutions (ie setting up
collaborative GIS arrangements) to share costs and resources with other smilar organisations.
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Table 3: Greatest Disappointment from Implementing GIS

MAIN Metro Large Small Rural Total
DISAPPOINTMENTS Ranking Urban Urban Ranking |Ranking
(from list provided) Ranking | Ranking
Codt of software licence 2 2 1 1 1
agreements
Codst of/ unavallability of 4 1 2 2 2
technical support
Data management issues and 1 3 3 4 3
costs
Lack of broad accessto GIS 3 2 4 5 4
maps & views
Other 6 5 1 3 5
Cogt of orgoing user training 5 4 6 4 6
and support
3.0 GISSOFTWARE

Water Authorities in Victoria use a range of GIS and CAD fftware; in severd cases running
software gpplications from more than one software vendor. This may be due to limitations of the
software and / or work practices. For example, specific staff may be skilled in one software
gpplication for data maintenance, whereas another application may be necessary for viewing and
enquiries.

The Total Applications row (Table 4) identifies each of GIS and CAD applications (grouped by
the software vendor) used by the authorities. For example, there are six authorities (Totd
Applications) usng Maplnfo; one authority uses it exclusvely (Single Vendor) and five other
authorities use it in conjunction with other vender software.

The authorities with GIS gpplications from only one vendor are listed in the row Single Vendor.
The ESRI suite of GIS software and the Infomaster related products (Infomaster, Landmaster and
Eagle) are the two most common complete GIS solutions used by authorities.

Table 4: GIS and CAD Applications Used by Authorities

Applications| ESRI | MapInfo [AutoCA| Infomaster/ | Intergraph/ | Other
bv Vendor |ArcView/ D |Landmaster/| Microstation Total

Arclnfo/ Eagle
Eview

Total 7 6 3 5 5 4 22

Applications

Single 5 1 1 3 2 3 15

Vendor

Application
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4.0

65" Annual Water Industry Engineers and Operators Conference

DATA MANAGEMENT

Management and access to data is a substantial part of GIS operations. Table 5 presents the six
main issues confronting Victorian Water Authorities in relation to data. Clearly dl of the authorities
recognised their mgjor issue as the accuracy and quality of available data. In most cases, access to
timely updates of the cadastre was aso a mgor issue. This result is not surprising, given the
fundamenta importance of access to reliable data for effective deployment of GIS and in many
cases the cadastrdl boundaries define the water authority clients property boundaries.

The rurd and smaler urban authorities highlighted that access to suitable technica advice and the
cost of data management as subgtantia issues for them.

Table S: Importance of Issues in Managing Data
MAIN DATA MANAGEMENT Metro | Large | Small Rural Total
ISSUES Ranking | Urban | Urban | Ranking | Ranking
(from list provided) Ranking | Ranking

Accuracy/quality of available data 1 1 1 1 1
Access to timely updates of cadastre 2 2 4 2 2
Codt of data management 4 4 2 1 3
Access to technical advice on data 3 5 3 1 4
management

Sharing data between agencies 5 3 4 5
Access to timely updates of other Vicmap 6 6 5 3 6
data

Other 7 7 6 5 7

The primary source of digita base spatid data for authorities is the Land Victoria property data
and to a lesser extent their roads and topography datasets (see Appendix 1. Section 3.1). The
business specific datasets held by the authorities were identified in the survey, Table 6.

Table 6: Other Digital Data Held by Authority by Number
Other Digital Data Held by Authority (from list provided) Numbers of
Authorities
Assets 19
Adminidrative boundaries 13
Aerid photography 12
Customer properties 11
Scanned plans 11
Office/sarvice locations 6
Natural resources 6
Satellite imegery 4
Other 3

The results highlight the GIS focus on asset management. Importantly, there is ardatively high use
of aerid photography and scanned plansto provide avisua context for the GIS by authorities.

The use of sadlite imagery is comparaively low which is most likey due to the rdatively low
resolution of images of the technology in comparison to aerid photography. Overdl, the results
show the high leve of investment in arange of digitd data by the authorities hence the concerns
with cost of data management. The survey showed that the mgority of authorities (16) maintained
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their own digital data (see Appendix 1: Section 3.4).
5.0 FUTURE CHALLENGERS TO MAKING GIS USEFUL

The survey respondents made a number of interesting points regarding the challenges they faced in
implementing GIS and ensuring that it was recognised as useful. A sdection of these are listed
here:

The GIS has been set-up and used by engineers for engineering purposes so the chdlenge is
to make it useful outside the engineering domain.

The GIS must meet business objectives. In the past it has only been used as a glorified map
S0 it must become more things to more people.

As most databases in the authority don't ‘talk’ to each other, the chdlenge is bringing the
databases together and running vaidation processes.

Getting the GIS to as many users as possible, including remote areas where network
bandwidth is limited.

As the user base expands toward low-knowledge users, need to find more intuitive products
for these users.

When moving from well-informed data reviewers to strategic users, helping these people to
understand data structures and data rules.

Completing field data collection and vaidetion.

Implementing a fully connected network for wastewater and water networks,

Enabling GISto integrate with water modeling package and asset management package.
Deploy information over the intranet and internet.

Moving into mobile computing with GIS,

Ensuring that GIS stays integrd to the business needs and supports same.

6.0 EXTENT OF USE OF GIS WITHIN AUTHORITIES

The breadth of use were identified for each authority GIS or CAD and dlassified in one of three
categories.
Redtricted (use limited to a number of GIS specidists)

Partid (available for use by limited number of gaff, typicaly one or two sections)
Corporate-Wide (available for use across the organisation)
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7.0

8.0
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Iable 7: Use of GIS and CAD Software

Use Category Restricted Partial Corporate-Wide | Not Applicable
Number of 6 7 9 1
Authorities
Implemented/ 5 4 7 -
Unegraded since
1999 — Number
Percent 31% 25% 44% -

The figures in Table 7 include authorities currently usng GIS as well as those in the process of
specifying or developing ther GIS. The survey results highlight that 40% of authorities have
dready implemented or are going to implement some form of Corporate-Wide GIS. Since 1999,
the largest number of upgrades, implementations or planned indalations have been focussed on
corporate-wide GIS (44%). The three mgor metropolitan authorities have had their corporate
sysemsin place for sometime. However, the trend now is for medium and smaller sized authorities
to implement GIS organisation wide. The percentage moving to corporate or enterprise-wide GIS
Is gmilar to a GITA survey of the water utilities in the USA that found that 47% (of the survey
participants) were implementing GIS on an enterprisswide basis (GITA, The Geospdtid
Technology Report 2001).

GIS IS COMING OUT OF THE CLOSET

In the 1990s, GIS was seen very much as the domain of the technica experts, “probably belongs
in Engineering”. Typicdly GIS was used by a few people ‘out the back’ of the organisation.
Although the technology long-held the promise of improving the operation of the business, it was
not really accessble to many people. In addition, in many cases, especidly in rurd aress, the base
GIS data was ether not available or unreliable. The main focus of the GIS stakeholders, like Land
Victorig, in the 1990s was the capture and improvement of base government data like cadastre
(property boundaries) and road networks, datasets that are fundamenta to implementing effective
GISin water authorities.

In the 2000s, base data is now readily available and it is feasble to deploy GIS corporate wide
egpecidly usng web-based technology. However, it's only financidly judtifigble if it is going to
improve the efficiency and effectiveness of sarvices. The survey cdlearly shows that the cost of
implementing GIS was the highest concern for authorities so the decison to move to corporate
wide GIS must be compelling.

Each authority is respongible for managing and accounting for millions of dollars worth of dispersed
assats and improving operationa delivery through customer service contracts. The move towards
corporate-wide GIS by the Victorian water authorities indicates that they recognise the potentia
for this technology to assist them in these criticd areas. A well-planned deployment of GIS will
enable authorities to identify the extent and condition of assets, better plan works activities and
interact with customers.

IMPLEMENTING A CORPORATE GIS

The implementation of a corporate GIS, that is technology that is going to be effective for the range
of business perspectives and interests across an authority, is no mean fedt.

As noted by a survey respondent, the challenge isto ensure that the GIS meets business objectives
and becomes more than a glorified map production tool. The critica element is to make sure that
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9.0

10.0

12.0

the information requirements of the authority are well understood and that the GIS is designed to be
an integral component of the corporate data infrastructure and information services, and not an
auxiliary system tacked on the side.

Thetypicd implementation of a corporate GIS involves:

Defining the organisation’'s information requirements for spatia data and related links to
business systemsto develop a‘ datamodd’.

Converting exigting digita or pgper mapping into intdligent information.

Idedly deploying a functiondly powerful and essy-to-use GIS tha requires minimd
customisation to be ussful to the authority thereby keeping down upfront and ongoing
support costs.

Integrating the GI S with exigting busness sysems.

Training gaff according to their type of use of GIS eg. from technical administrators to
business query users.

Implementing a strategy to ensure that the technology, data and users are well supported.

CONCLUSION

In summary, GIS technology is deployed into al of the mgor metropolitan and urban water
authorities and increasngly into the remaining urban and rurd authorities. The mgor reason for
implementing GIS was to asss the management of assets The mgor common issues facing
authorities was the cost of software and availability of technical support, and the quality of avalable
digitd data.

The full potentia for harnessng GIS technology to assst operationd effectiveness comes from
implementation of corporate GIS that enables everyone from front-desk staff, engineers and
managers to potentialy access the latest details and locations for assets, complaints and customers.
At the time of the survey, 40% of water authorities have, or are in the process of, implementing a
corporate-wide GIS. A corporate GIS moves access to the technology out of the backroom, the
domain of the specidids to make it avalable to dl g&ff. The chdlenge to implementing an
effective corporate solution is to ensure that the GIS is designed and operated to meet business
needs and is readily ble and useable by staff across the authority.
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