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Abstract

The objective of this paper isto argue for anew mode of Geographic Information System (GIS)
implementation, Web-based GIS, for supporting decision-making in loca government. In this paper, the
GIS implementation in Ascenson Parish Government, Louisanais used as a case study to show how
Web-basad GIS implementation can improve the system use and maximize the vaue of GIS
infrastructures for the community. The author first defines the concept of implementation and role of
GISinloca government as a base for further discusson. Specid attention is given to andyze the
variadles that influence the parish employees’ acceptance and use of the GIS in the work. A three-leve
evauation framework is established to evduate GI S implementation strategy and GIS impacts on
decison-making in loca government. Research findings will be used to direct future implementation
drategy. The paper concludes that Web-based GIS, by combining GIS technology and Internet
technology, can distribute GIS resources and geo-processing tools to awider range of potentia users.
In addition, flexible user-oriented GI'S gpplications can best be devel oped with intensve user
participation and feedback. One of the arguments proposed is that the Web-based GIS can be used to
help the local government employees to provide better service for the public and improve the

performance of a specific locd government agency in processing land development permit gpplications.

vii



Chapter 1. Introduction

Thisis astudy of the implementation of Geographic Information System (GIS) in local
government. GIS project in Ascension Parish Government, Louisiana, has been used as a case
study for examining GIS implementation strategy. During the research, the author has identified
amajor problem associated with the parish GIS project is the under-utilization of GIS
infrastructure and geographic data resources by local government employees. It is the author’s
belief that this problem is stemmed from current GIS implementation. First, current GIS
implementation cannot provide access to geographic data to a broader range of potential GIS
users. Lack of data access prevents local government employees from getting benefits from GIS.
Second, current GIS implementation cannot provide flexible user-oriented services to meet local
government employees’ needs in their work. Third, due to lack of sufficient training and
knowledge, most local government employees still think it is difficult to use a specific GIS
package. All these situations combined lead to alow level of GIS usage in Ascension Parish

Government.

The author is motivated by these situations to reconsider the GIS implementation strategy and
propose a new mode® of GIS implementation, Web-based GIS, in Ascension Parish
Government. The thesis will show why and how Web-based GIS can overcome the shortcomings
in current GIS implementation and improve the utility of the GIS technology in local

government.

! Theterm model used here refersto an information system.



Concept of Implementation

Before further discussion, it is necessary to clarify what the concept of implementation is.
Obermeyer and Pinto define the concept of “implementation” in the context of organizations as
a change phenomenon or a process for creating organizational change. Further, they view the
problem of implementation as the frequent failure to create some degree of desired
organizational change through the introduction of a new information system, program, or model
(Obermeyer et. a 1994). Lucas, Ginsburg, and Schultz define “implementation success’ in terms
of changed behavior of the organization or part of the organizational members (Lucas et. a
1990)2. From these definitions, one can see that organizational change is the key issue to be
monitored when studying the implementation of an information system in an organization. Given
this attitude, GIS implementation is defined as the change that takes place in the staff members
decision- making behavior and organizational structure in the local government by introducing

the GIS technology.

Role of GIS

Creation and maintenance a GIS is a costly endeavor. Many decisions have to be made
regarding both technical and administrative issues. More important for a GIS planner, is to make
the decision regarding the role of the GIS and how it will impact the organization. Local
government usually spends a lot of money in hardware and software, data conversion, and
additional technical staff. The policy maker expects to see benefits from GIS to judtify its costs.

Researches have been done on examining the implementation of GIS with benefit-cost analysis.

2 See Lucas et. al. “Information System Implementation - testing a structural model,” p24-26



Unfortunately, conventional benefit-cost analysis has the following shortcomings: first,
compared with its significant cost, the benefits from GIS are difficult to measure. According to a
study in Palo Alto, California, the researcher suggests that in its first three years installation, no
evidence shows for direct cost savings from GIS.® On the other hand, indirect savingsin
promoting convenience, efficiency and equity with GIS are difficult to measure. Second, those
studies, according to Nodivic-Budic s research, that “focus on financia aspects of the GIS
implementation are inadequate to offer an understanding of what planners need and want from
the new tool, what they get from it, and how they are impacted by it.” In addition, those studies
do little to “change the GIS acquisition and implementation decision made by government
agencies.” She even suggests “the question more fundamental than what to measure is whether
or not to measure it at all,” “for government agency perceived the GIS capability and
functionality as beneficial and crucia for competent and well-managed government.” “Keeping

pace with technology” is an important goal to pursue (Budic 1998)%.

Thus, if the financial aspect of the GIS impact is difficult to measure, then what factors
should be measured to examine the implementation of GIS? To answer this question, it is
necessary to clarify the role of GIS in the organization. Although GIS is said to be a useful tool
for supporting decision- making, this commitment can be backed only when the data provided by
GIS are used by the decision maker. Given this attitude, the study then focuses on studying
factors that can improve the use of GIS to direct the implementation strategy. Researches on

implementation of information system, especially the Operations Research/Management Science

3 O’ Looney, John “Beyond Maps--- GIS and Decision making in local government” p 10
* Nedovic-Budic, “implementation of GIS’ Environment & Planning B: Planning and Design 25 p681



(OR/MS) model, provide a useful starting point in designing this study.® Those researches,
instead of focusing on technical issues and their impacts, are more concerning the variables that
influence the user’ s acceptance and utility of the information system. Henry C. Lucas Jr.
provides a descriptive model of the use of an information system. In this model, there are four
classes of independent variables in terms of quality of system, attitude and perception, decision
style, and situation and personal factors that affect the system use. He suggests that attitude and
perception of the user, as well as the decision style are two strongest variables directly affecting
the use of the system®. Based on these researches, a survey and a series of interviews are
conducted by the author to identify the factors that affect the utility of GIS technology in
Ascension Parish Government. Designing of the survey and interviews as well as the analysis of

the results will be introduced in Chapter 5.

Web-based GIS Implementation

A new model of GIS implementation, Web-based GIS, is introduced in Chapter 6. Compared
with the current GIS implementation in Ascension Parish Government, Web-based GIS has the
following advantages. First, Web-based GIS, by combining the GIS technology and the Internet,
can provide an ailmost unlimited data access to GIS user. Second, Web-based GIS can provide
flexible GIS services to the user. The user can request GIS services and get response through
Web-based GIS at any time and possibly at any place. Third, Web-based GIS is easily to use and

low cost. Web-based GI'S does not require the user to get trained to use it. Any one who knows

® See Schultz et. al “Implementing operations research/management science” American Elsevier Publishing
Company, Inc. New York 1975, p3-4
6 See Schultz et. al “Implementing operations research/management science” American Elsevier Publishing
Company, Inc. New Y ork 1975, p202



how to use the Internet can use Web-based GIS. On the other hand, by immigrating parts of the
basic function of a GIS to its applications, Web-based GIS enables the users who do not have a

GIS program to perform some powerful GIS functions.

In summary, Web-based GIS can distribute GIS data and geo-processing tools to a broader
range of potentia users that conventional GIS implementation may never reach. Using Web-
based GIS can improve the utility of GIS technology and GIS data to support decision-making in
local government. In Chapter 6, Web-based GIS implementation strategy is introduced. An
application of using Web-based GIS in Planning Department of Ascension Parish Government is

presented in Chapter 7.
Evaluation Framework of GIS I mplementation

Another goa of thisthesisisto evauate GIS implementation strategy in local government. It
is the author’s hypothesis that the success of GIS implementation is determined by how well the
GI S technology changes the decision making behavior in the local government. Positive change
brought by GIS into the local government can take place only when GIS technology gets
widespread acceptance and utility among the staff members. Based on Lucas' s descriptive
model, a three-level evaluation framework is proposed in the context of information processin
local government. In this framework, three levels of change are examined. Thefirst is on the
level of parish employees. The study will explore the factors that influence employee’'s
acceptance ard use of GIS in their work and how GIS implementation changes the operational
decision- making of the parish employees. The second is on the level of small group, or the parish
department. The study will examine manager’s decision style, group norm, and their impacts on

GIS use. The study will also evaluate the changes on managerial control brought by GIS



implementation. The third is on the level of organizational structure. The study will examine the
existing data flow pattern of the local government and how GIS implementation affects the data

flow and what changes it brings to the information process in local government.

Throughout thisthesis, current GIS implementation and proposed Web-based GIS
implementation in Ascension Parish Government GIS project are evaluated with this three-level
framework. The author hopes that this framework can help the GIS planners to identify the
problems in GIS implementation strategy and avoid repeating these problems in their future

effort.

Study M ethodology

A case study method is used during the research. The study began with an online survey’
conducted in Ascension Parish Government. A series of interviews were held with GIS
developing team and department managers. Additional dataincluded GI S task reports, |etters,
minutes and agenda. This method allows the author to collect a broad range of datain some

depth.
Organization

The thesis introduces the background of the GIS project in Ascension Parish Government in
Chapter 2. Chapter 3 reviews the current status of GIS implementation. Following in Chapter 4 is

a case study of using GIS in redistricting the Parish Council District boundary. Chapter 5 isthe

analysis of the results of the survey and interviews conducted by the author. Chapter 6 reviews

" On-line survey is available on (http://ascension.par.la.gov/dev/under_construction/gis/gis_survey.asp)




the development history of GIS technology and impacts of the Internet and World Wide Web
(WWW) technology on it. Concept of Web-based GIS implementation is introduced. Chapter 7
isareport of aconcept design of Web-based GIS application in urban land use plan in Planning
Department of the Ascension Parish Government. The paper concludes that the success of GIS
implementation in local government depends on how well GIS is integrated into the information
process and what changes it brings to the decision- making. Only when GIS obtains widespread
acceptance and utility in the organization, can its value be maximized. For GIS planner, carefully
monitoring of the changes brought by GIS is important to direct future designing of the GIS
application. Design is an iterative, participating process. Frequent user’s feedback is important

for designing flexible and responsive GI'S applications that can meet the user’s needs effectively.



Chapter 2. Background

Ascenson Parish, Louisanaislocated on the Missssppi River just below the State Capitd, Baton
Rouge. Theland areais 192,000 acres and ranked 58th among Louisana' s 64 parishes. The population
IS 76,627 according to 2000 U.S. Census. Despiteits smdl sze, Ascension Parish is one of the fastest
growing parishes in the Sate. In recent years, the parish has experienced an accel erated economic and
population growth, especidly in the northern part of the parish. Except for afour-year period from
1987-1990, the parish’ s population has steadily grown at rates Sgnificantly higher than the date
average. Two factors contribute to this strong population growth. First is the rapid growing job
opportunity in the parish. Over 1969-1999, employment in Louisianarise by 65 percent, Ascension
Parish employment grows by 217 percent over the same period. Second, the urban-to-suburban shift
benefits the Parish’ s popul ation growth. Families have been moving from urban population centers, such
as Baton Rouge, to the bedroom communities, Ascension Parish.®

In thisfast growing trend, careful management of land use planis crucid to the taxpayer of the
parish. The purpose of the plan isto protect both the private property value and public goods. The land
use plan is acomponent of the master plan for the parish. The most recent master plan was completed
in 1997 for atime period of 1998-2002. The land use plan was completed in 1997 and is to be revised
every two years. Based on the land use plan, the parish council adopts the zoning ordinance, cited as
Ascenson Parish Development Ordinance, and the Ascension Parish Subdivison Regulation. Severd

planning issues have been identified in the land use planning process. Firg is the conflict between public

8 See Scott, loren C. Ascension: Portrait of a prosperous parish p17



safety and the petrochemicd industry. The latter isthe main industry that generates the economic growth
for the parish. Second, the land use plan and the zoning ordinance based on the plan will protect the
property vaue of the landowners. Third is the need to carefully plan the future land use pattern to make
public infrastructures to be used efficiently, whereas within an unplanned sprawl, the cost for road,
water system, school and public service will soon result in large tax increase. In addition, the parish
residences favor the rura characteristics of the parish and want the plan to keep a baance between
urban development and rural characteristics preservation. In 1997, the parish government decided to
adopt a GIS to manage the land use information in the Parish Government Office. As most of the jobsin
thelocd government are rdated to geographic data, the government officids hope GIS implementation
can improve the productivity and enhance the performance of the government employees. Probably the
following statement in the Ascension Parish Master Plan 1998~2002, adopted by parish council in
February 1998, explicitly defines the objective of the parish GIS project. It said that the GIS would
“provide flexible and responsive support for making decisons,” and “provide accurate and timely
answersto critica questions concerning how land useis changing. It will provide information needed to
andyze the socid, economic, fiscal and environmental impact of these changes. In addition, the GIS will

be able to compare these changes to historical trends and future projections.”

® The focus of this study is limited to using GI'S to manage spatial information. GIS usagein spatial analysis and
future projection is an on-going effort for the parish GIS project.



Chapter 3. Review Current GIS Efforts

I ntroduction

In August 2000, | joined the GIS Department of Ascension Parish Government as part of the
contract between the parish government and Louisiana State University (LSU) to help the staffs of the
GI S Department implement the parish GIS project. At the time, the GIS Department experienced a
ggnificant change in its membership. In severd months, three key staff members, Bill Wiespape, chief
GIS technician, Craig Johnson, department manager, and Amanda Becot, network specidig, left their
positions. Rumors dready existed that the GIS Department would be dismantled and merged into
Department of Public Work. The situation could not be worse for the GIS Department. It was just the
third year Snceitsinitia establishment in 1997. The staff had aready converted alarge volume of data
into the GIS database. Map produce service had dready begun for the parish government employees
and the public even since thefird year’ s running of the system. Then, what problems made the parish
government to consider giving up its GIS project? To understand this question, a brief review of the GIS
program in the parish is necessary.

Findingsand I nterpretation

It wasin 1995 that the Parish President Tommy Martinez directed the establishment of the GIS unit
in the parish government. In June 1996, a GI S task force was appointed to direct the activities of the
GIS unit. The members of the GIS task force were from five parish departments, including Office of
Parish President, Department of Planning and Devel opment, Office of Assessor, Office of Emergency

Preparedness, and Department of Public Work. The five departments were willing to provide financia

10



support for establishing the GIS unit. The following events were highlighted to display theinitid efforts of
the GIS unit:
Craig Johnson as GI S coor dinator. The GIStask force hired Craig Johnson as GI S coordinator
in June 1997. Before came to Ascension, Mr. Johnson had ten years experience of federa, Sate,
and parish GIS projects.
Statewide Gl S use survey. In July 1997, Mr. Craig conducted a statewide survey titled as
“Responding to Requests For GIS Datd’. Totdly 24 parish GIS were sent the questionnaire and the
GIS unitsreceived 11 responses. The main issues concerned in the survey included: type of
products from current GIS, methods for collecting fees for GIS products, public access, ligbility and
copyright of GIS data
Initial effort in data collection to establish base map for the parish GIS. Before establishing
the GIS unit, parish geographic information was independently maintained by severd parish
departments. By June 1997, Office of Assessor, by contracted with Ray & Associated, had line
files of the parcd maps of the parishin AutoCAD’s .DWG format. Department of Planning and
Deveopment had a Maplnfo package for generating map and a permit database, devel oped with
Lotus Approach, for tracing and maintaining the permit information and municipa addresses.
Department of Public Work had its geographic information maintaining in an IBM AS/400 system.
In February 1997, the Office of the Parish President entered into an inter-agency agreement with

the Office of the Assessor to acquire parcel base-map in exchange for access to the GIS network.

11



Contract with L SU to get technical support. In January 1997, the parish contracted with Farrell
Jones, CADGIS Iab of LSU, and Dr. John Pine, Ingtitute of Environmental Studies of LSU to assist
in the preparation and maintenance of GIS layers as well as consulting on implementation and
technica support and providing user training.

Hardwar e and Softwar einstallation. In April 3, 1997, abid was held in parish government for
hardware and software used in GIS unit. In July 1997, the GIS unit finished the ingalation of the
hardware and software. Ray & Associates were required to add coordinates for the parcel maps.

Thefind parcd map was rectified with 1’ resolution aeria photograph as the backdrop. In the mean

time, the parish contracted with Gulf Engineer Company (GEC) for creating anew layer of stregt

centerline for dl parish roads to connect the digitized municipal addresses.

In June 1998, Angelle Graves was asked to evaluate the one-year activities of GIS unit. In her
report, Ms. Graves had identified three main problems of the parish GIS project. First is“the GIS
project lacks a plan with a comprehensive set of objectives targets at community benefits...” In
addition, “no standard process for reporting project status’ as well as benefit-cost andlyss has lead to
“aloosdly defined vendor agreement and unenforceable service levels with subcontractor.” Second, the
GIS project efforts “have been governed by ‘squesky whed’ prioritization”, and lack “forma
management processes’, the activities of the GIS unit is driven by the individua requests, and it has led
to “an inaufficient use of vauable GIS resource’. Third, “minima on-going communication throughout
parish department, government agencies, and locd industry has led to limited understanding of GIS

capabilities....” For future GI S implementation, Ms. Graves proposed the following recommendations.



define strategic and operationa objectives and develop comprehensive, detailed plans targeted at
achieving specific gods, establish management processes governed by aforma committee to direct GIS
drategic activities, define status reporting to support interim communication; identify processes within
the government that would benefit from GIS and (re)engineer operations to improve efficiency usng
GIStechnology; conduct an education campaign on GIS both within and outside parish government
entities. For the first problem, Mr. Craig Johnson disagreed with Ms. Graves that GIS unit “lacks of a
comprehensive set of objectives. ” He clamed that the GIS unit did have a comprehensive plan since
the inception. During the first year efforts of the GIS unit, the main task was to construct data layers for
future custom services. Whether or not fulfill the long-term god's of the GIS project was difficult to
evduate in the beginning phase of the GIS project. Mr. Johnson disagreed that addressing individua
request would lead to insufficient use of GIS resources. He mentioned “ over 300 maps were created by
GIS unit for the parish,” the benefits was obvious if “those maps had been produced by an engineering
firm for the parish, the parish would have paid consderably more.” He bdieved that map production
was the main source of benefits to justify the cost of GIS. For the third problem, he agreed with Ms.
Graves that the GIS unit needed more communication with other departments to show the potentia
capability of the GIS and bring more custom services.

Besdes map produce as primary GIS service, Mr. Johnson aso made efforts to develop GIS
website on the parish network. In September 1999, the parish contracted Dallas-based consulting firm
the Applied Technologica Services (ATS) Inc. to develop a browser-based GIS searching tool for

querying parce information. In addition to the parcel search tool, two LSU graduate students developed

13



street search and subdivision search toolsin June 2000 for the parish GIS unit. These GIS searching

tools facilitated the parish employees to obtain information for their
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needs. For example, the following information of aparcel can be obtained with the parcel search tool:
tax 1D, owner’ s name, area, zoning information and parcel map. In June 2000, ATS modified its parce

search tool and added the aerid photograph as the backdrop of the searching result.
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Mr. Craig Johnson left the GIS Department in Aug. 2000. Randy Osborne was hired as his
successor. By examining previous GIS effort, Mr. Osborne identified the chdlenge to parish GIS
project was to diffuse the GI S technology to a broad range of areas across the parish government to
maximize the vaue of the GIS resources. He bdieved that the opportunity for diffuson of GISwasthe
combination of GIS technology and World Wide Web (WWW) technology. In an interview with him,
Mr. Osborne outlined his plan for the future development. The first need was to gain support from the
parish policy maker. A pilot project was suitable for demongtrating the potential of the new GIS modd.
Then the GIS Department used this pilot project to convince other department mangers to get their
support and proposed specific gpplications for their needs. The long-term god wasto integrate the
gtand-done information systems in the parish with the Web-based GIS and create a mandatory GIS
environment for government employees.

Under the direction of Randy Osborne, the GIS Department shifted their mgjor efforts to Web-
based GI'S tools development. In June 2001, a pilot project, Ascension Web-Map, wasinitidly
ingtdled. The concept of the Web-Map was from the browser-based GI S searching tools, but more
geographic features were included. Running on the new web server of the GIS Department, the parish
Web-Map was accessible to any computer that had an Internet connection. In the mean time, aGIS
training lab was established in the GIS Department, training sesson on GIS program were scheduled
and provided to dl parish employees.

Implication
Reviewing the GIS effortsin the parish, | conclude that current GI'S implementation does not satisfy

the objective of the parish government as mentioned in the parish master plan. A mgjor problem isthat
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the parish employees sgnificantly under-utilized the GIS infrastructures. Although the GIS Department
mantains alarge volume of GIS data, accessis inconvenient for most of the parish employees dueto its
current implementation. For example, when a parish employee has a need for querying spatid data,
he/she needs to submit a map request form to the GIS Department and waited for 2-3 days for
responses. The employee can dso query the information through the GI S searching tool on the parish
locd area network, but only alimited category of geographic features are available.

On the other hand, current GI'S implementation is not efficient for data exchange between the parish
departments. Until now, the GIS database is till not shared among parish departments. Asan
dternaive solution, the GIS Department ingtalls GI'S program and copies of its database in some
departments. In case the database needs update, the GIS Department has to make a new copy for
those departments. When those departments need update their own information, they have to hand in
the data to the GIS Department to update the databases both in their departments and the GIS
Department. Findly, parish employee slow involvement of the GIS effort with their daily operation
directly affects their knowledge of GIS potentid. The parish GISis dill not integrated into the
information process in the parish government. Providing support for decisionmaking has no way to
redlize with current implementation. If the decision-maker does not intensively use the information
provided by GIS, the vdue of the GIS for an organization is limited and the implementation can hardly
be assumed as success. This situation requires the GIS planner to reconsider the objectives of
implementation. For example, in evauating the parish GIS project, the red difference between Mr.

Johnson and Ms. Grave is the different perspective of the GIS implementation. In Mr. Johnson’s
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ganding point, the success of GIS implementation is indicated with a directly benefits-cost analyss. This
perception makes him consider the map produce as the primary function of the GIS. On the contrary,
Ms. Graves addresses the long-term god of the GIS asto “maximize the technology usein the parish
government.” As| mention in Chapter 1, to evauate whether an implementation is successful or not, one
needs to monitor the changes that occur in the organization when the new information sysem is
introduced. Otherwise, the GIS planner has to explore efficient implementation Strategy to trigger the
changes to the decison-making process with GIS.

In the next chapter, a case sudy of GIS usage in redistributing Parish Council Digtrict boundariesis
introduced. The author tries to use this case as an example to make further discusson on examining the

problems of the current GIS implementation.
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Chapter 4. GI S Usage in Redistributing Parish Council Districts

Introduction

In this chapter, an example of usng GIS technology in redigributing Parish Council Didtricts
boundaries in Ascenson Parishisintroduced. The role of GIS and how it affected the decision making
process for this politica issue are presented and evauated with the framework introduced in Chapter 1.
In this case, mogt of GIS efforts are made by an outside consulting firm for the parish government,
ingtead of by parish GIS Department. The author tries to show that local government, even without
adopting a GIS program, can aso obtain GIS service from private company for its specific objective. In
this gtuation, GIS technology is merely another technical improvement (no more than a new type
duplicate machine). It is hardly to see any organizationa change brought by GIS to the loca government
in the pergpective of implementation. On the other hand, this case indicates that it is alimited way for the
loca government to get benefits from its GIS project if its efforts are just focused on using GIS
technology in these random projects.

Background

In November 2001, Ascension Parish Council began to redefine the boundaries of Parish Council
Didricts. The current council digtrict plan was adopted in 1991. After ten years of changein population
digtribution and the finishing of the 2000 U.S. Census, the Parish Council believed that the old council
digtricts plan was not properly representational for future elections. The new plan would be used from
January 1, 2004. The Parish Council held the principle for the new plan that distribution of race would

play an important role in determining the future council district boundaries. According to 2000 Census
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data, population of African Americanswas 20.3 percent of the whole parish population. This Stuation
should be reflected in the new plan that African Americans should be mgority in two of the totd deven
council digricts. The Parish Council decided to use GIS technology in generating proposds for the new
council didrict. They hoped this new technology could bring efficiency and scientific factorsinto the
planning process. A consulting company, Campaign & Opinion Research Andy4, Inc. (CORA) was
contracted to create new planning proposas for redefining the boundaries of Parish Council digtricts.
Products of CORA will include both maps of the new plan and written description of the boundaries for
each council digtrict. Then the members of the Parish Council can vote on these proposals to determine
the find plan for the Parish Council Didtricts.

M ethodology

The staffs of CORA use Arc View GIS package to generate the maps for the new plan.
TIGER/Linefiles and 2000 Census data, provided by U.S. Census Bureau, are used as input data for
the GIS system. The TIGER/Linefileisadigita database of geographic features, such as roads,
raillroads, rivers, lakes, political boundaries and Census statistical boundaries, covering the entire United
States. Those features are used to delimit the boundary of the Census block, which isused by U.S.
Census Bureau as the unit for organizing Census data. The TIGER/Line files do not maintain those
features in graphic image format. Information of those feetures, such as location in latitude and longitude,
names, types of the features, address ranges of the streets, and topologica relationship between the
features, are stored in ASCI| text format in the database. User can convert the information with aGIS

program package to locate and display the geographic features of the real world into the maps. The
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figure below digplays a Census blocks map in Ascenson Parish generated with a GIS program by using

the TIGER/Linefile,

;
N2 195

(Figure 4. Example map shows a combination of Census block boundary with Census data. The red
number indicates the population of White, and black number indicates the population of Black.)

A Census block is the unit that used by U.S. Census Bureau to organize the 2000 Census data. It is
asmdl datidicd areathat is bounded on al sdes by visible features such as streets, streams, and
raillroad tracts, or by invisible boundaries such as city, town, township, county limits, and short imaginary
extensons of streets and roads. In TIGER/Line files, each Census block is associated with a unique 15-

digit number key field named as*STHD'. The first 2-digits stand for the state code, the next 3-digits
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gtand for county or county equivaent, the next 6-digits are Census tract number, and the last 4-digits
are Census block number. For example, in number *220050300303002, ‘22’ is the state code of
Louisiana, ‘005" stands for Ascension Parish, ‘030030 is the Census tract number, and ‘3002 isthe
number of one Census block within that Censustract. In thisway, each Census block isassigned a
unique ID.

The TIGER/Line files describe the topologica information of the Census block, but they do not
contain demographic data of the Census blocks. The U.S. Census Bureau provides 2000 Census data
for each Census block in both tabular form and ASCI|I text format in its website for free download. For
Census data stored in tabular form, ‘STFID’ is used as identification number for records of each
Census block. It isthe same asthe‘STHD’ in the TIGER/Line files for the Census block. Witha GIS
program package, planner can associate the Census block map with Census data with this unique key
fidd. The Census data then become attribute fields of the Census block. The planner can use Census
blocks as *bricks to form large geographic area (in this case, the council didrict) with the polygon
processing functions of the GIS. The Planner can generate different plans of council digtricts by changing
aggregation pattern of the Census blocks or changing council district boundaries dong the Census block
boundary (see Figure 5 and Figure 6 for examples of grouping Census blocks to create temporary plan
of future Council Digtrict map within a GIS). Cumulative demographic data for the council digtricts can
be interactively digplayed in the mgp and examined by the planner to follow the principle of the Parish
Council. Once the map finished, the planner can make the description of each council didtrict by tracing

the boundaries of the council digtrict in the map.
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(Figure 5. Example map shows a group of Census blocks are chosen as a proposed council digtrict, the
smdl plate besides the map displays the statistic data of the selected Census blocks.)
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(Figure 6. By changing the arrangement of the Census blocks, different plan can be generated and
tested in GIS system. )



Finding and Inter pretation

In November 2001, CORA submitted the first plan of new council districts to the Parish Council. In
the council meeting, the Parish Council members rgjected the plan and asked CORA to generate two
more dternatives for evauation. In two weeks, CORA submitted dl three plans to the council and the
second plan was voted asthe find plan to be adopted. In the mean time, two floppy disks that
contained the maps of the plan and written description were submitted to the parish GIS Department for
updating the council digtrict mgp. During the map making process, saffs of the GIS Department found
severd discrepancies between the voted map and its written description. Then which one should be
used as the correct information?

On the day when CORA presented its second and third plan to the council, council members made
the find decigon by voting on the map ingtead of written descriptions of the new council digtrict
boundaries. However, the written description is what becomes the lega document for establishing
digtricts, not the map. After the find plan was selected, two Parish Council members reached the
agreement to change the boundaries between the council digtricts they represented without informing
other council members. CORA generated written description following this changed plan and thisled to
the discrepancy. This Stuation eventualy caused the GIS st&ff to bring this discrepancy to the attention
of the parish lawyer. The parish lawyer responded that legally any changes to the voted plan should be
written as an amendment to the origina planning document. Then the origind planning document and
amendment should be submitted together to the Department of Justice for permitting. Otherwise, the

change may not be considered legal. The result was that CORA had to regenerate its written description
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to match the map that was voted in the council meseting, together with an amendment added to specify
the modification to the final plan. The find proposed Parish Council Didrict map is posted on the parish

websgite (see http://www.ascens onparish.net ).
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(Figure 7. Map shows a proposed plan for Ascension Parish Council Didrict, white numbers for each
council digtrict are total population, population of white, and population of Black from top to bottom

respectively.)

Implication
It was thefirg time that the GI S technology was used in redigtributing Parish Council Didtrictsin

Ascension Parish. Documenting this event isimportant for others understanding GIS impact on the
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decision making process. The parish GIS Department did not play an important role in this case.
Instead, an outside consultant company conducted most of job that involving GIS utility and the GIS
Department was mainly responsible for checking data accuracy and updating the council digtrict datain
the GIS database.

Council digtrict redistributing is a political issue. The decison-maker for politica issues usudly cannot
fully follow arational method as people thought. The stakeholders are affected by many factors to make
their decison. On the other hand, when dedling with sensitive issues, like minority representetive, using a
GISissuitable for cregting equity in decison making. Firet, the GISis efficient to integrate multi- sources
of information with geographic features to creste a comprehensve database for policy maker. For
example, in determining the council didrict boundary, it was not as Smple as a planner just moved the
boundary then cd culated the number of the people fdling into the new boundary. Other factors, such as
voting ward boundaries and convenience for people to go to the voting place, need carefully
congderation. If the public schools are sdlected as voting places, school district map is helpful for the
planner. By overlay that information within a GIS, dternative plans can be evaduated to help the
decison-maker making choice. Second, the graphic map display of the plan and associated information
are more effective than other means, such as tabular form, for presenting key issues for consideration.
An important issue for usng GISin these cases is the data accuracy. Wrong information will midead the
data user. In this case, the GIS Department by double-checking CORA’ s plan prevented the

discrepancy between the map and written description as well as the possible legd issue in the future.
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When examining the GIS effort in this case within the evauation framework, it is hardly to see any
organizationa change brought by introducing GIS into this process, a least the change was limited. On
the first level, the parish employees did not involve the decison making process because mogt of GIS
job were made by outside consulting company. On the second levd, or the parish department levd, it
was the same Stuation as on the first level. From the viewpoint of the organizationd structure, or the
third leve, there may be alimited change for the decision-makers in the parish government. In this event,
they can have a good understanding of the potentid of GIS for supporting their job. It may encourage
them to use GIS in more cases that before they may never think about to useit. Once they seethe
benefits from GIS and pay more attention to the information provided by GIS, more rationdity may be
brought into the policy making to avoid bad decison.

On the other hand, this case shows that local government, even without adopting a GIS program, is
il ableto obtain GIS services for its pecific objective. If GIS efforts are focused on these random
projects, such as redistributing Council Digtrict boundaries (amost atenyear period project), it is not
necessary for loca government to adopt a GIS program. For locad government who seeking benefits
fromits GIS project, it should pay more atention to improving utility of GIS technology in the daily
operation of its daff members. The dtrategy of GIS implementation should focus on the first level of
change, in other words, making GIS as a must-use tool for more people in the organization. Only in this
way, GIS technology can gradudly integrate into the decison-making process and further affect the

organizationd ructure of the loca governmert.
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Chapter 5. Study Design

I ntroduction

The objective of this study isto collect the data for evauating the current satus of GIS
implementation in Ascenson Parish Government. Based on the three-leve evauation framework for
GIS implementation, two levels of change brought by GIS technology in Ascension Parish Government
are monitored in the study. On thefirdt level, factors that influence the parish employees’ acceptance
and utility of the GISinfragtructure are anadlyzed in the sudy. Analysis of their requirements for GIS
resources and experience with current GIS implementation are important for developing future GIS
implementation srategy to avoid previous problems. On the second leve, the author spends more
efforts on andyzing the parish department manager’ s dtitude to GI S implementation and their
requirements for the GIS gpplication. Findings from the study will be used for supporting the GIS
Department in designing its new GI S implementation strategy for the parish.

M ethodology

The study, conducted in April 2002, begins with an ontline GIS usage survey to parish government
employees through the parish loca areanetwork (LAN). Responses are automatically stored into aweb
database for future analysis. A series of interviews are held with both GI'S developing team and parish
department managers in those areas that having some potentid of using the new modd of GIS
implementation. Additiond datainclude GIS task reports, memos, letters, minutes, and agenda. This
method allows the author to collect a broad range of datain some depth.

In designing the survey, the firgt issue is to determine the variables that may influence the user's

acceptance and utility of GIS. Henry C. Lucas . 's descriptive modd of using an information systemis
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agood gtarting point. In this mode, there are four classes of independent factors, in terms of system
quaity, user's attitude, decison style and persond factors, affect the use of the information system.
L ucas addresses that user's attitude and decison style are the strongest factors that directly influence the
user to use an information system. User's titude to a system, whether it is pogitive or negative, will
directly affect hisher performance with the system. Even in case amandatory policy for usng the system
is adopted in an organization, negative response of the organization member may result in limited
acceptance or misuse the system. The attitude of the user depends on user's needs for information and
how wdll the user understands the potentid of the system for his’her work. A strong need for data
processing may encourage the user to use the information system. In addition, user ismore likely to use
the sysem if he/she involves the system designing process and has an in-depth understanding of the
potentia of the system to benefit hishher job. User's decison style is another important variable
influencing the use of an information system. A decison-maker who favors arationd method to use
information in decison-making is more likely to use the information system. On the contrary, an intuitive
decison-maker may ignore the information provided by the information system. In this study, parish
employee's atitude is measured by how the employee considers the role of geographic informationin
higher job, the status of using of geographic datain daily operation, and experiences with the current
GIS implementation. Employee's decision style is measured by whether or not the employee maintains
the geographic data for hisher own use in the job. The employee who bears the responsibility of
maintaining geographic datais more likely to use GIS.

Following dimensions are investigated in the survey: the firgt part, from item 1 to 6, is about therole

of geographic information in employee's daily operations. Questions include the status of the parish
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employee s use of geographic information in the work and methods to obtain the information. The
second part, from item 7 to 11, is about parish employee's experience with the current GIS
implementation. The third part was about employee's persond factors, including previous experience
with GIS, intention to atend GIS training, and length of time in current occupation.

Result and Analysis of the Survey

There are thirty-nine responses received by the GIS Department. Employees who reply to the
survey mainly come from Department of Public Work (D.P.W.), Department of Planning and
Development, Department of Finance, Mental Hedlth, and Office of Parish President. In these
departments, most employees use computer and network intengively in their job. Result of the survey
indicates that eight-nine percent of employees consder the geographic information isimportant or useful
in their job. Frequently used information includes municipa address, street map, and aeria photographs.
Flood zone information is strongly required by employees to be added into the parish GIS database.
Searching the parish network or hard copy archives are two main methods for parish employees
obtaining geographic information. Sixty percent of employees know the browser-based GIS searching
toolsin parish LAN and have experiences in using them. Sixty percent of the employees agree that these
tools are useful for searching data and satisfy with the design of the application. Accessto thesetoolsis
the mgjor concern for those people who have no experiences in using them. People who have previous
experiencesin GIS display more interesting in attending GI S training sesson and want to learn more.
No evidence shows employees' length of service time makes difference in using GIS in their job.

Employee' s decision style is measured by whether or not the employee maintains the geographic

data by sdlf. Thisfactor is strong for determining the employee’ s acceptance and use of GIS.



Comparing andysis is made between these two different groups of people. There are nine employees
who maintained geographic data for their own use. Among these nine employees, three come from
Department of Planning and Development, two from Department of Public Works, others from Hedlth
and Socid Service Department, Office of Parish President, Office of Secretary, and Department of
Mentd Hedth. Seven of them regard the geographic information isimportant for ther job. Searching the
parish network as well as maps and hard copy archives are two main methods for them to obtain the
useful data. Examining how the geographic datais used in their job provides ussful information for GIS
Department in defining its future GI'S gpplication. For example, one employee from the Department of
Public Work uses the geographic data to set up and update off-system bridges information. Figure 8
displays a GIS application developed by GIS Department for Department of Public Work managing the
bridge information of the whole parish. One employee from Office of Secretary uses geographic datato
answer inquires from the public. The Department of Health and Socia Service uses geographic datato
update the location of the churchesin the parish. Six of them, or Sixty-six percent, have experiences of
using the browser-based GIS searching tools, higher than the fifty-two percent of the other employeesin
the survey. Among these nine employees, five of them, or fifty-x percent, have used GIS before, higher

than the forty-eght percent of the other employeesin the survey.
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(Figure 8. GIS gpplication for Department of Public Work managing information of bridgesin the
parish. Smdl pictures are taken by the staff regularly and connected to the “hot point” in the map.)

Result and Analysis of the Interviews

A sries of interviews are held with the GI'S devel oping team and parish department manager in
those areas that having some potentia to use the new model. Interview questions are served to
investigate the manager's perception and attitude to the new model, and how these factors influenced the
manager's acceptance to the new modd.

Data from the interviews indicates that manager's decision style, manager's experience with previous
GIS implementation, and awareness of GIS potentid directly influence his’her attitude to accept the

system. For example, interviewing the manager of the Department of Finance indicated thet there could
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be a great opportunity for the department to obtain benefits from using GIS technology. One of mgor
duties of the Department of Finance isto help the possble investors, either from the parish or form the
outside, to find desirable rentd building and developing Stes. Criteriafor Ste selection includes: area,
length of the front line, Ste conditions, flood zone, access, zoning, environment, utility, and community
issues. Information of the sdected Ste and dternatives are filled by department staffs in a standard form
and forwarded to the investor with amap for consideration. In addition, Department of Finance keeps
an inventory of potentid Stes. Theinformation of those Stes is maintained and updated in aregular
period. GIS technology can be very useful in supporting the decison-making in Site selection. The
manager of the Department of Finance clams that she has a comprehensive understanding of dl the
potentia sites within the parish. In most case, she performs the job very well with her persond
knowledge. Additiona data can be obtained by inquiring from other departments, for example the GIS
Depatment. In fact, a GIS program and a stand-aone database are ingtdled in her computer, but she
seldom uses the program. First, she till has some problems in using the program. Second, she is not
confident with the information in the database because it is not updated in time. The GIS gaffs
demongtrate the pilot project of Web-based GIS to her and suggest her to attend atraining session.
After taking the training one month later, she says she gets some basic idea of GIS and shows interesting
to participate in Web-based GI S gpplication development. GI'S devel oping team members convince her
that the success of the development depends on the qudity of the information. It requires the efficient
data exchange between the GIS Department and other departments. Designing the user’ sinterface is
important for improving the use of the system. It depends on how well the communication is between

the GIS developers and client department. This requires that the department manager and other saff



members have a clear ideafor what they want from the system and how well the GI'S devel oper
trand ates these requirements into the system design. For the data access issue, the manager of
Department of Finance does not want the public to access the data that belong to the Department of
Finance, for this may thresten its cutting edges. In the stlanding point of the GIS Department, a shared
database among the parish government is part of the objective of the syssem. The GIS Department
prefers a centralized data control by the parish. In this way, the parish government can till keep the
data even if key saffsleave their pogtion.

Implication
Findings from the survey and the interviews show that manager's decision style and knowledge of

GIS directly influence highher atitude to accept and use the system. In some cases, manager's attitude
will dso affect other staff members behavior. For example, among al of four responses from the
Department of Finance, only one member mentions that geographic information is important in the job.
None of them maintain the geographic dataiin their daily operation and none of them show interesting to
attend the training session of GIS. Although no evidence indicates that staff member's responseis
directly influenced by its manager's attitude, the situation in the Department of Finance implicates the
connection between these two sides. For GIS devel oper, seeking support from the department manager
isimportant to establish agroup norm for GIS utility in that department. Once using GIS is established

asapoalicy in the group, more staff members may change their atitude and turn to use GIS.



Chapter 6. Web-Based GI S Concept

The objective of this chapter is to introduce a new model of GIS implementation, Web-based
GIS. Firdt, abrief history of GIS technology development is reviewed. GIS technology was
initially used by government agenciesin early 1960s. In 1980s and 1990s, GI S technology
experienced a significant change due to the development of Personal Computer (PC) technol ogy
and Database Management System (DBMS). Up to date, GIS technology has been diffused to
many areas, both in public sectors and private sectors. Rapid growth of GIS users brings
significant requirements for access to geographic data. On the other hand is the growing need for
user-oriented GIS applications. The end of the last century see a fast improvement in Internet and
WWW technology and brought new opportunity for distributing both geo-processing tools and
geographic data to a wider range of potential users. The Web-based GIS effortsin Ascension
Parish GIS Department reflect this new change.

Concept of GIS

Although an accurate definition of Geographic Information System (GIS) is still on debate,
today, GISis used as a generic term referring to a wide range types of applications for
manipulating geographic or spatial data. Generally, GIS is defined as an information system for
capturing, storing, manipulating and analyzing the spatia information. Three issues arise in
gpatia information management. The first issue is about data entry, or how to represent the
information for gathering and storing. Information of the spatial objects can be divided as spatial
data and descriptive data. Spatial datais used to describe the location, shape, and topol ogical
structure of the spatial objects. Descriptive datais used to describe the attributes of the spatial

objects. Traditionally, spatial objects are represented with maps or images. When a computer



system is used, the spatial data are represented with graphic symbolsin digital format, whereas
the descriptive data are represented with text in tabular form. The second issue is about the
methodology of data processing, or what kinds of performance the user can do with the
information. Typical geo-processing includes retrieving the data for fact-finding, querying the
data with criteria, spatial analysis and modeling, topological operating, and network analysis.
The third issue is for data output. The output of the data processing can be in either paper map or
digital format depended on user’ s requirement.

Before GIS technology emerges as the primary land information management system, various
types of computer systems have been used for managing information of spatial objects. Many
functions of those computer systems have been incorporated into the GIS. Examining the
advantages and limitations of those systems is helpful for people to understand the devel oping
trends of GIS technology. Among these systems, | highlight four. They are automated mapping
(AM), computer-aided design (CAD), land information system (LI1S), and automated mapping
and facilities management (AM/FM).

Automated M apping (AM)

The AM technology is used for drawing and producing maps automatically. Graphic software
is used to create, edit, and manipulate cartographic data. It emphasizes the graphic representation
of geographic data. The AM technology does not have the capability to store and manipulate
descriptive data of spatial objects.

Computer-aided Design (CAD)

CAD technology iswidely used by engineers, architects, landscape architect and plannersto

create, modify, and manipulate drawing. CAD technology focuses on the spatial data



presentation. Unlike the AM, CAD technology does have limited database capability to store and
manage the data.

Land Information System (LI1S)

LISiswidely used by local government to maintain survey information of the parcels. The
information including the property ownership, construction date, land assessment, and land
taxation. The information stored in a LIS is usualy in tabular form. Each record has a unique key
for identification. Typically, the LIS technology lacks the capability to manipulate graphic data.

Automated M apping and Facilities M anagement (AM/EM)

AM/FM technology incorporates two sets of technology: automated mapping (AM) and
facilities management (FM). The AM is used for producing maps, whereas the FM provides
digital inventories of the facilities. The AM/FM technology is widely used for managing
municipal utility information that requires a high level of data accuracy. The AM/FM technology
has capability to manipulate both graphic data and descriptive data. But the AM/FM lacks the
capability to perform spatial analysis and modeling.*®

Compared with those tools, GIS seems to be an all-purpose tool for processing spatial
information. Several characteristics can be identified from the definition of GIS. First, GISisan
information system. In most current commercial GIS, a database management system (DBMYS) is
used for managing the information. A major difference between GIS and other information
systems is that GIS can simulate the real world with its capability to construct and maintain the

relationship between geographic information and descriptive information of spatial objects.

10 See Huxhold, 1991 “An introduction to urban geographic information systems” New Y ork, Oxford University
Press p24
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Second, GIS has the capability to handle both spatial data and descriptive data of the spatial
objects. Generating map and information management are two major functions of the GIS. Third,
the difference between GIS and AM/FM isthat GIS focuses on spatial anaysis. GISis designed
for amogt al performance that the user can do with the geographic information. These
characteristics of GIS make it an especially useful tool for managing urban land information.

Main components of a GIS project are hardware, software, and data. In its three decades
development, all significant technical advances in these components have impacts on the
evolution of GIS technology. Hardware associated in GIS includes al devices for gathering,
storing and manipulating the data. Scanners and digitizers are tools for datainput. PCs,
workstations, servers, and networks are devices for running GIS software and data storage.
Printers and plotters are used for data outpuit.

GI S software can be divided as two types: oneis for processing the graphic data on the front
side of a GIS. The other is usually a backbone database for storing and maintaining the GIS data.
For example, Intergraph’s MGE package uses Bentley’s MicroStation for inputting the graphic
data and an Oracle database for managing the information. In ESRI’s ARC/INFO, the ARC
handles the graphic map features and the INFO components handle the information system. In a
GIS project, data processes are divided into data input, data manipulation and analysis, and data
output.

Data input or data entry. The supply of spatial information to a GIS can be either graphic data
or nongraphic data. The graphic data includes CAD drawings, scanned and geo-coded paper

maps, remote-sensed images, and digitized maps in other formats. The non-graphic data are



descriptive information of the spatial objects such as the demographic, land ownership, land

use, zoning, and municipal addresses etc.

Manipulating and analyzing the data are the performances that the user can do within aGIS.

They include defining the data set for map features, constructing relationship between spatial

data and descriptive information of the spatial objects. Spatial analysis functions include

guerying data with criteria, buffering, topological operating, network analysis and 3-D

surface analysis.

Data output. The GIS is powerful in visualy presenting the spatia information. The output

can be either in paper maps or in digital formats.

Raster data and vector data are two main data structures used in GIS. Sometimes, GIS s
categorized as raster GIS or vector GIS for its different capability to deal with these two data
structures. The raster data is a matrix of cells in which each cell has a value to represent a square
parcel of the real world. The vector datais a data structure that spatial objects are represented by
symbols with geographic coordinates. The main difference between raster data and vector datais
that raster data is useful for continuous data in the space (e.g. elevators, population density),
while the vector data is useful for discontinuous data in the space (e.g. land parcels, census tract,
and buildings) with distinct boundaries. Vector data and raster data can be converted to each
other. Paper maps can be scanned and transferred into raster data. Raster images can aso be
converted into vector map by identifying the edges of similar value groyps.

Main raster data includes aerial photos, orthophoto, and remote-sensed images. The raster
data can be used for directly data processing and analysisin araster GIS, or it can be used as a

backdrop in a vector GIS. In avector GIS, each spatia entity is symbolized as a map feature. But
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the GIS does not store any graphic map, it only maintain the topological relationships of the
gpatial data in the database. Map features are grouped as feature classes according to their
attributes. A feature classes is like a template or mold, new features is created with the template.
In the database, a single table is a feature class. The columns of the table are attributes of the
feature class. Each row of the table maintains all the records of one feature belong to that feature
class. One of the attribute fields is used as unique key field, called primary key, for
distinguishing that feature from others. The data fields in a table can be divided into two types:
gpatial data and non-spatial data. Spatial data cortains al geographic information of spatial
entities, including geographic coordinates, rules, and symbols that define specific cartographic
elements on a map. Symbols include points, lines, strings, and polygons. A point can represent a
mailbox, a building, or a city. Lines are used to represent streets and grids. All boundaries and
waterways can be represented with strings. Polygons are used to represent a spatial areawith a
single value; it can be a parcel, a census tract, a county, or a state. Non-spatial data are attributes
of the geographic features. In graphic user interface of a GIS, the feature class table is projected
as one map layer. By overlaying the map layers, GIS can query the database and perform basic
gpatial analysis tasks such as buffering, topological operating, and network analysis.

Two significant changes in computer technology contribute to the development of the modern
GIS, Persona Computer (PC) and relational database. In its early year, GIS was adopted in a
central computer, known as the mainframe, with alarge number of terminals attached to it.
Several drawbacks exist in the centralized GIS. First, the mainframe system tends to use unique
operating system that limits the portability of software and data. Machines with different

operating system are difficult to integrate in to the centralized system. Second is the high price of



keeping large database on the mainframe system. The development of personal computer (PC)
brings the fast growth of desktop GIS. With introduction of PC and desktop GIS, the functions of
the former centralized GIS can be moved into a single computer without sacrificing the
performance. In the mean time, the cost of hardware is significant lower than before. It enables
more organizations and individuals to use GIS.

In the software, one of the significant developments is the introduction of the concept of the
relational database in the 1970s. Different from the centralized database in the mainframe
system, the data sets in the relational database are distributed so that the data sets are separated
into more than one computer linked by network. The user can map the network data source as if
itisonthelocal drive. The advantage of arelational database is that the speed of data processing
is faster while the system resources, such as CPU processor and memory, can be used more
efficiently.

Another software advances in the GIS is the Graphic User Interface (GUI). Currently, most
GIS programs have graphic user interface as it is commonly used in most windows-based
programs and CAD programs.

Internet and WWW T echnology

Probably the most fascinating development in information technology is the advance of
Internet and World Wide Web (WWW) technology in the end of the last century. In this paper, |
will not make a detailed discussion of Internet and WWW technology. Instead, the paper will
address the impact of Internet and WWW technology on future GIS development. By reviewing
the previous GIS efforts, two developing trends can be identified. First, the rapid growth of the

GI S users requires geographic data to be distributed efficiently and effectively to alarge number
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of the users. Second, as GIS technology is diffused to awide range of areas, there is the need to
develop more flexible user-oriented GIS applications for specific requirements.

The Internet allows remote computers to communicate with each other around the world. The
World Wide Web (WWW) is a combination of numerous resources that can be reached on the
Internet. What essential to the WWW are network protocol, hyperlink, and Uniform Resource
Locator (URL). Generally, each website has a unique address on the Internet. It is called as
Uniform Resource Locator, or URL. The Internet user can reach the website by using this unique
address. Each website is made up with a number of web pages that interconnected with
hyperlink. The network protocols alow the Internet user to move from one web page to another
with the hyperlink in the web page.

Using WWW is an efficient way to distribute geographic data to the public. Anyone who is
interested in using the GI'S resource can access it if he/she has connected to the Internet and
knows the address of the useful websites. For example, the U.S. Census 2000 data are available
in the website of the U.S. Census of Bureau. The data are stored in ASCII format and text
format. People can go to the website and download the data to their computer and transfer into a
GIS program. On the other hand, geo-processing tools can also be distributed through the
Internet. There are two ways to do this. First, the web page is used as a form to collect the user’s
request. Then the web server processes the user’s request and returns the result to user’s web
browser. For example, on the website for path finding, user types the address into the request
form, the server processes user’s request and returns the description of the path and a map to
user’s computer. Some websites even have more sophisticated GIS application. For example, on

the website of www.geocode.com, when user types in an address, the web page can display the
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longitude and latitude of the address as well as a small map. The second way isthat GIS
application program can be directly moved to user’s computer whenthe user opens the web
page. In thisway, part of the job previously run on the server can be moved to run on the user’s
computer. Thiswill significantly reduce the data flow between the server and client computer
and cut the user’s waiting time for responses from the server.

Concept of Web-GIS Implementation

The concept of Web-based GIS is not so complex. On the server side resides the GIS database
and applications to process the user’ s request. On the client side is a user interface within aweb
browser. Whenever a user submits a request, the server processes the request with the GIS
application program and returns the result to user’s computer. Web-based GIS implementation in
local government has the following advantages. First, the geographic data can be distributed to
both government agencies and the public if the system is running on a server connected to the
Internet. Second, centralized GIS database reduces the data redundancy and discrepancy. In case
updating the information, only one update on the central database is necessary, no needs for
duplicated work. Third, flexible and user-oriented applications can be developed to improve the
utility of the GIS resource and this is the essential part of the Web-based GIS.

One thing needsto clarify is that the purpose of Web-based GIS is not to trandate
conventional GIS functions into the website. Instead, it is the user’s operation that is trandated
into the website to make an easily- understood-and-used interface for the user to use the GIS
resources. This requires the developers to have an in-depth understanding of user’s needs and
working method. User participant is very important for Web-based GIS implementation. The

success of Web-based GIS application design is not only related to technical issues, more



attentions should be paid to studying the user’s behavior, small group value, and organization
structure. In this meaning, the design of the new model is of more art rather than scientific
(Figure 9 displays the Web-Map project of the Ascension Parish).

In asummary, the development of GIS technology depends on the advances of computer
technology. GIS has more advantages than other computer systems in managing urban land
information. The development in the Internet and WWW technology brings new chance for the
evolution of GIS. Web-based GI'S can distribute the geographic data and GIS application to a
broader range of potentia users that the conventional GIS implementation may never reach. The
flexibility of the Web-based GIS can create more user-oriented application to encourage the use
of GIS resources. In next chapter, the Web-based GIS implementation in Ascension Parish

Planning Department will be discussed as an example.



I} Asxension Parich Mag - Microsoft Inbernet Explorer = =af _[#]x|

| Fle Edk  View Favortss  Took  Melp

sabaci - & - D [H) 43| Dsewch [SiFsvertes Grreda F Y- b B - o [ rks

_'mﬂsle]ri.tn:mm.ucm.wh.m 3 e

Ascension Parish Web Maps

il B seemOSs CAT S

Legend

~ P
oA
A r
-
' ablivisin
Fo Ol
-
ko
@ r
Area Boundaries

1gh Tnkanait
atdantin

Fus ik | o

tonneal Bimericin ¥

0T Colas —

Flied Daman It amui by

Elommniner Sakesl Tiatniin i)

Eiddls Sohesd Districtn

I T R SR
M teaing

Aoaann

¥ Backeround
loning ¥

Change Legend Color

[-zelect a legond-
=select a color- =
Change Color I

Find Straet [-Select a street nane— =l E'mdl

Jl:"_.‘_d

Mot | & 2D | % Gocbtadia Prodassionai .. | ) ackbn Phatcsis - i [ & ascension Parsh Map . AR

(Figure 9. Ascension Web-Map on line information system shows a subdivision map of the
parish, webpage can be access at http://maps.ascension.par.la.gov/)



Chapter 7. Implementation Strategy and Application

This chapter is areport of a proposed plan for designing a Web-based GIS application to
process development permit application in Department of Planning and Development in
Ascension Parish Government, Louisiana. The report will be used to support the effort of GIS
Department’s in Web-based GIS implementation in the parish government. The report includes
three parts. The first part is a study of the urban land use planning program in local government
and application of GIS technology in land use planning. The second part is a feasibility study of
Web-based GI'S application in Department of Planning and Development. In this part, the
procedure of processing development permit application is examined in the perspective of data
flow within the parish government. Problems of the current status of procedure are identified and
Web-based GIS solution is introduced. The third part is an evaluation study of the Web-based
GIS solution aswell asimpact analysis of Web-based GIS application on the Department of
Planning and Development with the three-level evauation framework introduced in Chapter 1.
Introduction: Urban Land Use Plan and Spatial Information

Based on the analysis of the data collected from the survey and interviews, the GIS
Department set the Department of Planning and Department of Public Work (DPW) as the
highest priority for developing Web-based GIS application. Interviews are held with the staff
members from these two departments to collect the data of their specific requirements. Designing
ideas are exchanged between the GIS developing team and the client departments. Frequent user
participating and feedback are involved during the interim of the designing process.

An urban land use plan is a decision making process that the local government determines the

future land use pattern of the community. The planning document is used as a guiding policy for



the legidative body of the local government to exercise the power of land use regulation. Urban
land use planning has the following characteristics. First, the planning document is a guiding
policy for the local government, not a land use law. Contrary to zoning regulation, land use plan
is not mandatory. In alocal government, the role of the plan is to provide arational basis for the
legidative body of the local government to exercise the zoning power; whereas the zoning is a
tool to help the community implement the plan. Second, the plan is future-oriented. The purpose
of the plan is to guide the future development of the community to best benefit the public
interests. The future goal and specific objectives are defined by analyzing the existing conditions
and future trends. The plan aso establishes the methods to guide the local government to achieve
the god. Third, the plan is comprehensive. A well-accepted fact is that the living environment of
the human being is a system in which the parts of the system are interrelated to each other.
Problems of a single part will affect the other parts of the system and cannot be solved with a
one-to-one solution. This requires a comprehensive plan to identify the problems and generate
alternative solutions for the whole system. Fourth, the plan is a process, not a final description of
the future situation. On the one hand, the plan usually spans along period of time. This requires
the plan must be flexible to deal with the unforeseen problems. Except the long-term and
intermediate term goals, short-term goal should be defined in a plan for immediate response to
the existing problems. The future goal and methods defined in the plan should be regularly
revised during the interim implementation of the plan. All these situations determine that the
plan be an iterative process instead of a static blueprint for the future devel opment.

Inlocal government, a planning commission is responsible for making the land use plan. The

planning commission hires a professional staff, the planner, to execute the operation of planning
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practice. The planner plays a unique role in the planning process. The planner, first, is the one
who drafts the proposal planning documents for the local government with his’her practical
experience and professional knowledge. On the other hand, the planner participates in the daily
planning implementation such as evaluating the development application and issuing the permits
for the development. The role of the planner requires he/she has a comprehensive understanding
of the community, knowing what is important for the public sector as well as the private sectors,
on the other hand, the planner should be sensitive to the changing methods and technology
development in the planning practice. Today, the role of the local government in the urban land
use planning is more to provide the policy for guiding the business activity rather than direct
intervention in urban land development. This situation determines that planning be an iterative
process rather than a final static blueprint. Capabilities of information analyzing, problem
solving, and decision-making are essential for the planner.

Other types of planning participants include business community, government, interest
groups, and genera public. They have different perspectives on land use value. The business
community includes landowners, developers, realtors and bankers who see the urban land as a
profit commodity. The government, whether at federal, state or local level, requires the plan to
benefit the public interests. Specific interest groups, concerning for particular problems such as
environment and local character conservation, have obtained more and more influence in the
planning (Kaiser 1995). Those planning participants use their forces to influence the outcome of
the planning process. In planning practice, the planners have to deal with the different
requirements of other planning participants, and in most cases those requirements are in conflict

with each other.



Of al the theoretical models for the planning process, the ‘rational plan’ theory iswidely
accepted and used by the planners. Typically, rational planning is described as a process
embodies an analytic phase in which the problem is explored, followed by a synthetic phase in
which the solution is devised or generated. In this model, the planning process can be divided
into the following steps: identifying problems, analyzing goal, generating alternatives,
implementing the plan, and monitoring and revising the plan. Spatial information is essential for
each step, especially the analytical phase of the planning process. In this meaning, ‘rational plan’
can be seen as a series of data-driven procedures. In the remainder of this section, the rational
plan model and the associated spatia information are examined.

Problem identification The need for a new local land plan or revising the existing plan
usually comes from the requirement of land use change. The practice of land use
planning is actually to monitor and manage the land use change. In the step of problem
identification, the planner should answer the questions of where the changes occur and
how the changes take place. A wide range of information needs to be collected.
Typically, population growth requires new settlements as well as additional location for
public services. Economic opportunity and employment attract the migrants. The
existing urban land use needs zoning or rezoning. Transportation improvement prompts
the land value and brings potential profits in urban land market. Information associated
with those issues includes demographic, economic and employment, current land use
map and historic land use records, existing conditions in environment, transportation,

public services and infrastructure. The tasks of the planner are to analyze the
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information gathered to identify the present problems and future trend and address those
issues in the plan.
Goal analysisand specification A land use plan is focused on the future. The goal of
the plan is to define a future land use pattern that balances the social, market, and
environmental value of the community. Kaiser (1995) summarizes five types of goasin
the planning process.
--- Legacy goas come from previously and currently followed policy of the local
government; they are a good starting point for the goal-setting process.
--- Mandated goals “musts,” come from state and federal policy and from the judicia
system’ sinterpretation of statutory and constitutional rights.
--- Generic goals “oughts,” come from political philosophy and the planning literature
on good urban form, good land use management, and good governmental process.
--- Needs are goals for accommodating change and derived from forecasts of
population and economic change that must be accommodated.
--- The community’s concerns and aspirations, “wants,” are derived from a
participatory goal-setting process.
Generating alternative and making decisions Once the goals and specific objectives
are defined, the planner designs different development scenarios to illustrate alternative
future land use patterns. In this step, the task of the planner is to synthesize the
information collected and other facts gathered by communicating with the Planning
Commission or the local government. The planner needs to derive location requirements
for future land use, find available urban land supply for particular use, estimate space
requirement, analyze the holding capacity of the available land, and generate alternative
scenarios of the future land use pattern. The planner evaluates the alternative solution by

weighting the impact of the proposal on the goal defined in the previous step. The

Planning Commission discusses those aternative scenarios and makes the judgment.



Policies are established to guide future land use to avoid the problems identified or
reduce the consequences of the existing problems.

I mplementation of the plan Trandation of the plan into action requires three steps:
First isto develop public support for the planning policy. Citizen participation and
public hearings are conducted for the public to review the plan. The plan may be
amended or revised before adoption. Then the legidative body of the local government
adopts the plan as an advisor policy or legal binding document for the basis of any land
use regulation. Once the plan is adopted, more detailed policies, zoning ordinance,
subdivision regulation, and devel opment programs are developed by local government
to implement the plan (Juergensmeyer et. al. 1998).

Monitoring and revising This step is the end of the planning process, but it has always
been the beginning of the next iterative process of planning. In this step, the planners
concern is for the same spatial information as in the problem identification step.

GIS has severa advantages in managing spatial information in the planning process. First,
most informationinvolved in planning process has geographic reference. Location attributes of
the spatia objects are the main issues considered in the planning. GIS is a powerful tool to
manage the information used in planning process. Second, the local government usually
maintains different types of information in its different branches. Using GIS can efficiently
integrate and share the data of different formats across the whole organization. Third, public
participation is important in planning process. Planning issues and policies need to be accessed

in an effective and efficient way for planning participants, especially when combined with
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Internet technology. GIS has powerful capability in graphically displaying the spatia data. Using
GIS can facilitate the interaction between the planners and other planning participants.
Findings and Interpretation in Ascension Parish

The Department of Planning and Devel opment in Ascension parish adopts a standard
procedure for processing development permit application. To obtain land use and development
information, it requires the developer have an intensive communication with the government
agencies from multiple departments and submit alarge volume of paper documents. The
procedure begins with a preliminary plat submittal to the Planning Department. The devel oper
need contact the land surveyor, review engineer agencies, and utility company to prepare the
submittal documents including the following information:

Title: proposed subdivision name, location of the property, name of the devel oper,
property owner(s), engineer, and/or land surveyor

Boundary lines and existing improvement: Boundaries of the subdivision location, nhames
and width of adjoining streets, section and township tines, indication of incorporated
areas, sewer districts, zoning districts, school districts, and other legally established
districts, all water courses, drainage ditches, wooden areas

Adjoining property: names of all adjoining subdivisions, names and address of record
owners of unsubdivided property, names and addresses of record owners of record
owners of adjoining properties to and touching the proposed subdivision

Features of proposed subdivision: proposed location names and width of streets, layout
and approximate lot dimensions, servitude, location and dimension of existing buildings,
front-building lines

Drainage ditches: existing drainage ditches, proposed ditches from proposed subdivision
to ultimate drainage channel

Street: statement of proposed street improvement, contour map where terrain might affect
location of street

Special use areas: location and size of proposed parks, playgrounds, churches, school
sites, or other specia land use

Vicinity map showing existing streets, roads, drainage channels, and buildings within
1000ft. of the proposed subdivision

Flood zone delineation

Wetland determination

General: existing covenants, land characteristics, available community facilities and
utilities
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A unique planning commission number is assigned to the preliminary plat for identification
when the Planning Department receives the documents. Then the preliminary plat and
supplemental materials are reviewed by planning staff, DPW and other parish agencies to
determine whether the proposed layout of the land in question is satisfactory from the standpoint
of public interest and will meet the requirements of the land use regulations. The planning office
sends certified letter notifications to the owners of adjacent properties regarding the proposed
subdivision. Copies of the plat with red ink mark up are forwarded to parish engineer and DPW
for revising. The Planning and Zoning Commission will review the preliminary plat,
supplemental materials, and comments from the planning staff, the engineer review agency and
DPW. The Planning and Zoning Commission will discuss the plat as to conformity with the
subdivision regulations. Public hearings are held on all magjor subdivisions. Notice of the time
and place of the public hearing is mailed to the developer and al adjacent property owners by the
planning commission staff. The public hearing is aso advertised in the official journal. The
developer and/or his representative shall be present at the public hearing to explain the proposal
and answer guestions. Once the preliminary plat is approval, the developer may direct his
engineer to proceed with the construction plans. During the construction, the parish engineer and
DPW shall conduct regular inspection with the construction to conformity with the approved
plan. When construction is conplete, planning staffs notify telephone companies of new streets
and proposed addresses for E-911 purposes. After one-year waiting period, the final plat is
submitted to the Planning Office for final review. The plat undergoes afina review for accuracy
and completeness. Municipal addresses are assigned to lots by the planning staffs in

conformance to the 911 grid. They are not entered into any database until a building permit is



request for that particular lot. The plat is recorded at the Clerk of Court’s office and copies are
forwarded to other departments including Department of Public Work and the Assessor.

Department of Planning and Development maintains a ‘ plat transmittal list’ on which it
records the data, time, deed book and file number, and the recording and certification fees
pertaining to each plat. Planning’s master list of approved subdivisionsis updated, asis the
DPW’s master road files, indicating their status. Thisis reported to the Planning and Zoning
Commissioner and the Parish Council.

The data flow chart describes the permitting process procedure adopted in the parish. The
ovals represent the process action; the arrows pointed to the oval stands for the input data; the
arrows pointing from the oval stands for the output of the process action; and the rectangles
represent the entities involving the procedure. Rectangles in dashed lines indicate the stages of
the procedure.

Reconsidering the procedure as a data flow in the structure of local government, four
dimensions of data flow within the procedure can be identified (the following table displays the
data items and associated data process operation for the entities involving in the procedure). First
is the data flow between the devel oper to parish agencies; the second is from planning staffs and
other agencies to Planning Commission; the third is from Planning Commission to Parish
Council; the fourth is between parish agencies. Examining the first dimension, one can see the
parish government provides limited information to the developer with its existing resources. For
the developer, collecting information for submittal documentsis still a cumbersome effort. On
the contrary, parish government does not use the information provided by the devel oper

efficiently. The findings show a lapse of data flow exists in this dimension. During the interim of



the procedure, only the Planning Department maintains the developer’ s information. Other

departments cannot use the information until the final plat is approved and updated into the

database of the Planning Department.
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(Table 1. Data items and operation for the entities involving in the procedure.)

Input Data Output Data Operation
Information from land | Preliminary Plat and Preliminary Plat
surveyor, engineer supplemental material; | submittal
Developer | review agency, and Construction Plan; Construction Plan
utility companies. Final Plat; Submittal
Final plat Submittal;
Preliminary Plat and Comments on the plat; | Review Preliminary
supplemental material; | Updated database; Plat;
Planning | Construction plan; Review revised plat;
Staff Final plat Review final plat;
Update database
Preliminary Plat and Revised Preliminary Revise Preliminary
supplemental material | Plat Plat;
Other And Planning Staff’s | Inspection Inspect Construction
Agencies Comments Impact analysis Plan;
Traffic Study and
Environmental Study;
Comments from Approval Holding public
Planning staffs and Or hearing
Planing other agencies, Not approval
Commission | Developer’'s
presentation;
Parish Updated land use map, | Land use decision
Council Land use changes
analyss,

A permit process system based on Web-based GIS model can facilitate the current procedure
and promote the management of the information in the process. Three issues need to be
considered in developing this system.

First is to integrate the subdivision information in the parish departments. Currently, three
departments have the information. Department of Public Work maintains the subdivision
information from 1994 and no historic information before that year. The Planning Department
has more historic information The GIS Department has a digital map for all existing

subdivisions since December 1998. New information needs to be added into the GIS digital map.



Once an integrated database is constructed, all entities in the procedure will have a common
database for reference. Thiswill eliminate the data redundancy and discrepancy. Second, user
interfaces need to be designed to connect with Web-based GIS resources for different
departments in the procedure.

The interface for the departments can let the government agencies to trace the status of permit
application, comments from other agencies, and enter the information to inform other agencies
and the developer. In designing the user interface, existing browser-based subdivision searching
tool on parish local area network can be a starting point. With this searching tool, parish
government employees can query the information of all subdivisions that entered into the parish
GIS database. Figure 11 displays the starting webpage of the subdivision searching tool. Figure
12 and Figure 13 show an example of subdivision search and its result. The difference between
the subdivision searching tool and Web-based development permit process system is that the
permit system can aso let the authorized parish employees to update the information through the
networks.

The third issue is the designing of the interface for the developers and the public to access the
parish GIS resource for querying urban land information and tracing the process of the permit
application. The quality of user interface design is one of the most important factors that affect
the employee's use of the system. The objective of the Web-based GIS is not to trandate
conventional GIS functions into its user-interface. Instead, it is the user's operations to be

trandated into the interface to make it an easily- understood-and-used tool for user to access

57



g

I LF Y= Fpwin Jmi b

B LT e S R
S g e "gr teecr Fevam B | B fed PR Apas

i [ i adabrae =] i
it % SUBDIVISION SEARCH
— s 3
e |
g | o e
(T [ =
L L rll.i"h"- - LaLi fver '_.
T [ 0
AL | e gl
A B Tyt el e
| [d P s iy B | bt LamenBoee | 1 BT e e

(Figure 11. Ontline GIS search tool for subdivision search.)

GIS resources in its operation. This requires the Web-based GIS devel oper to have an in-depth
understanding of user's requirements and working method in their daily operation. The success
of the system depends on user’ s participants and frequent feedback to the GIS devel oping team.
In designing the user interface for the public, because of no efficient way to have the public
participate into the designing process, an alternative solution is to add an online feedback form
in the parish Web-Map application to collect the response from the public. The responses are

analyzed and the result can be used to support the design.
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Impacts Analysis

Once the new system is adopted into the Planning Department, the following changes can be
predicted by using the new system. Returning to the evaluation framework introduced in Chapter
1, on the first level, the system will facilitate the information process for development permit
application because both the developers and the planning staff members are using the shared
geographic data resources provided by the new system. It will reduce the workload of repeated
reviewing and revising the submittal documents of the developers. On the other hand, the
planning staff members will have to enter the information both in the paper form and in the
digital form of the system. It will increase the possible mistakes for data entry and result in
unforeseen problems. This situation requires the planning staffs have a more rigorous attitude
when using the system because they are the interface between the public and other government
agencies when processing the data. The positive change may be an improvement of the
performance of the planning staff members and management of the Planning Department. Before
further observation and evaluation of the system usage, this change cannot be guaranteed.

On the second level, for the Planning Commission, the system will improve the managerial
control in the Planning Department. The Planning Commission can check the working reports of
the planning staffs at any time. Currently, an ortline report function is still not available for the
new system. A similar on-line monthly report has been used in GIS Department for the
supervisor of the GIS Department reviewing the working status of the staffs. Figure 14 displays
the on-line report of GIS department. In this ontline report, the staff members of the GIS

Department input the work orders, such as map requests, and how they are finished into an on



line database. The system creates the webpage of the report on the fly when the manager of the
GIS Department and other authorized persons visit the web address of the report for review.
From the perspective of data flow across the parish government, or the third level in the
framework, by using a common database across the parish government, data redundancy and
discrepancy are eliminated. The planning staffs and other agencies can check each other’s
working status within this system to improve the efficiency of the processing. The long-term

benefit from using the system is to integrate the data flow within the whole parish government
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(Figure 14. On-line monthly report for activity of GIS Department.)
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if more departments are involved in this single system. Under this situation, the system users are
also the information providers for the system. Fully data sharing policy will significantly changes
the status of decision-making process in the parish government.

Probably another level, between the public and the parish government, can be added into this
framework. The system provides a shared geographic database for the public access. The system
will help the devel oper to prepare submittal information. The developer can also trace the status
of the process with the system as an additional way for the certification letter notice issued from
the planning staff. On the other hand, the system can provide a solid foundation for the public to
know what have happened and are happening in their community and to involve into the land use
planning process. For example, the public can input their comments and feedback for the issues
of their community through the ortline form in the webpage. The information can be maintained

in the parish database. The result can be analyzed and reviewed by the decision-makers.
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Chapter 8. Conclusion

Overview

Thisthesis focuses on GIS implementation strategy in loca government. It is the author’ s contention
that there exists a gap between introducing a new technique, such as GIS, into an organization and the
technique being truly accepted and used by organization members. For example, integrating spatia
andysis with GIS technology has been well accepted as a future trend by GIS developers to enhance
the analytica capability of GIS. Prevailing GIS vendors like to address the capability of spatid andysis
of their new GIS products. On the other hand, GIS usersin loca government gill use GIS merdly asa
tool for storing and managing geographic data. Performing spatia analysisislimited to basic functions,
such as spatial querying and map overlay, provided in most GIS packages. Typicaly, whereloca
government GIS planners buy and ingtal sophisticated GIS packages, they find that potential users do
not understand how to effectively utilize the sysem in their work. This isthe case in Ascension Parish
Government’s GIS project. The author assumes thet this situation is not limited to Ascension Parish, but
acommon situation in loca government where a GIS is adopted. One reason isthat loca government
often lacks well-trained people capable of employing advanced GIS functions. This Situation poses a
guestion to GIS planners. what can they do to improve the GIS usage if they want to capitaize on
technica advances of GIS? Isthere any solution for this problem beyond hiring new appropriately
trained staff members?

Moativated by these questions, the following issues in GIS implementation are discussed in this thes's

to help the GIS planners formulate an implementation Strategy.



Thefirgt issue addressed in this thesisis about identifying the objective of GIS implementation. In
Chapter 1, the objective of GIS implementation is defined as positive changes in decision-making
behavior in loca government brought by introducing GIS.

The second issue concerns setting gods to achieve the objective of implementation. In Chapter 3, by
reviewing the efforts of GIS project in Ascenson Parish Government, the author identifies the needs to
improve both GIS data access and usage of GIS technology in supporting decisiontmaking with GIS.
Recognizing that societd issues play an important role in the acceptance and use of GISinan
organization, the author introduces a survey of GIS usage and interviews conducted with parish
employeesin Chapter 5. Andlysis of the results of the survey and interviews indicates that certain issues,
such asloca government employees' atitude toward accepting new techniques and their persona
decison-making style, are strong factors that affect the efforts of GIS plannersin diffuang GIS
technology.

Thethird issueis about the evauation of GIS planners efforts in system implementation. A three-
level evaluation framework is established in the context of information processin loca government.
Using this framework to examine the changes in loca government employees’ operationd decison
making, in managerid control, and in data flow pattern organizationd structure brought by GIS
implementation can help the GIS planners clarify the advantages and weakness of their implementation
strategy and direct their future efforts.

Based on these three issues discussed in the thesis, the author proposes a new mode of GIS
implementation strategy, Web-based GIS. In Chapter 6, the concept of Web-based GIS

implementation isintroduced. An example of Web-based GIS gpplication in the land devel opment



gpplication permitting process in the Planning Department of Ascension Parish Government is
introduced and analyzed in Chapter 7. Web-based GIS, by combining GIS technology and Internet
technology, can provide data access to a broader range of users, distribute flexible and user-oriented
GIS gpplications to meet users' specific needs, and enhance the integration of GIS with other
information systems, such as Land Information System (L1S) and CAD, that have been used in local
government. The thes's concludes that Web-based GIS holds many opportunities to achieve a
successful GIS implementation Strategy.

I mplementation M eans Change

GIS implementation is beyond buying the hardware, ingdling the software and network, and
producing finad GIS data products. Just as defined in Chapter 1, implementation means changes that
take place in decision-making behavior in an organization where new techniques and systems are
introduced. For the GIS planner, the job should focus on monitoring and evauating these forces and
using means to trigger podtive changes. Keeping thisin mind can help them focus their effortsin more
productive direction.

Improving Use of GIS Brings Change

Development of a successful implementation strategy requires that GIS planner have a
comprehensive knowledge of technicd issuesin GIS and an in-depth understanding of potential users
real needs. In most cases, the latter is more important for GIS planners to develop a successul
implementation strategy. In Chapter 5, the survey conducted in Ascension Parish Government displays
that employeesin some departments, where GIS has not been used intensively and parish data

resources are not distributed in their departments, show strong interests in using GIS in their work. For



most local government employees, unawareness of GIS potentiad and uncertainty of usng computer
programs prevent them from accepting GIS as a useful tool in their work. The survey adso shows that
those employees who intentionaly keep their own geographic data in the work are most likely to use
GIS technology in their job. Interview with the manager of the Financia Department reveded
managerid concern for GISimplementation in that department. For example, full data sharing in Web-
based GIS implementation may not be a good idea for the manager of the Financid Department who
assumes that public access to data may undermine the advantages of the department in controlling the
data of potentid rentdl sites of busness vaue. All these findings indicate that user involvement and
feedback are important for GIS planners to explore user requirements, identify potentia areasfor GIS
utility and direct their implementation Strategy.

In summary, the objective of GIS implementation is to bring changesin the decison-making process
inlocd government. Changes in decison-making behavior brought by GIS can only occur in places
where geographic data are intensvely used. To enhance the use of GIS data and GI'S technology, the
GIS planners should focus their efforts on deve oping responsive gpplications to meet users
requirements. Only in thisway, can such an implementation strategy encourage peopl e to accept and
use GIS technology in their work and further support the development of new tools that facilitate an
improved decision-making process.

Data Flow Reveals Change
To evduate GIS implementation strategy in locad government, the author establishes a three-leve

evauation framework to monitor the changes on the level of locad government employees operationa
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decison-making, on the level of department manager’s managerid control, and on the level of
information process in organizationd sructure.

Monitoring data flow patterns in information processes is useful to identify how geographic data and
other data are used and whether they are used wisely and efficiently. In Chapter 7, dataflow andyssis
gpplied on the process of land development gpplication permit in Planning Department. Entities involved
in this process, such asland devel opers, government agencies, engineers and the Parish Flanning
Commission, are treated as both data providers and users. Dimensions of data flow in the process can
be clarified with data flow analyss. How data is controlled and affected by each entity can be eva uated.
Results of such andysis can help the GIS planner to set up data share policies that engble the datato be
used in an efficient way.

In the example cited in Chapter 4, regarding use of GIS in redigtributing Parish Council boundaries,
gpplying data flow andyss can dso illugtrate why conventiona GIS implementation brings little change
in decison-making behavior. The four entities involved can be identified as the Parish Council, the
outside GIS conaulting firm, the GIS Department and the generd public. Three dimensons of data flow
exig in this case. Thefirg is between the Parish Council and outside GIS consulting firm, the second is
between outside GI S consultant firm and GIS Department, and the third is between parish government
and generd public. Thefirg dimension is the dominant one in which ideas exchange and data control are
intensvely performed. The GIS Department has limited capacity to affect the data flow in this case. Its
job isto check the accuracy of the data. The generd public is obvioudy the weskest link in this data
flow pattern. They are just passive data receivers of the final result, and there is no evidence that they

can afect the decisonrmaking in this case.



In summary, dataflow isthe essentid part of GIS implementation strategy. Reviewing the decison
making process from the perspective of data flow can clarify how decison-makers use data and how
datawill affect the decisonmaking. The three-leve evauation framework can help the GIS planner
identify the problemsin their implementation Strategy, evauate their efforts in implementation and set up
aplan for their future efforts.

Opportunity in Web-based GIS

If shifting from mainframe GIS to desktop GIS isa sgnificant evolution of GIS technology in last
century, then technical advances in Internet technology are reshaping today’s GIS. The driving forceis
the rapid growth of requirements for geographic data. With the increased utility of Globad Postioning
System (GPS) technology in civil and commercid areas, obtaining accurate geographic datais easier
and faster than before. The Internet can distribute the geographic data to awider range of users
efficiently and effectively. In addition, there is a need for more flexibility in GIS gpplications to meet
people’ s particular requirements. Web-based GIS can be a desirable solution for digtributing
geographic data and developing specific GIS gpplications with a high degree of flexihility.

Land use planning is a decison-making process for locd government to determine the future land use
pettern in the community. The advantages of implementing GIS in land use planning have been discussed
in Chapter 7. The example of Web-based GIS gpplication in the land devel opment permit process
introduced in Chapter 7 reveds the potentias of Web-based GIS implementation to change the
decison-meking in land use planning.

First, Web-based GIS implementation improves access to geographic data for the decison-maker

and other planning participants. Web-based GI S integrates the information processin local government
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with a shared database. The decision-maker and other planning participants can have acomprehensive
view of the community with the data provided by the shared database. Using flexible geo-processing
tools provided by Web-based GIS, the decision-maker and other planning participants can obtain the
answersto critica questionsin planning process, such as how land use patterns are changing in the
community. Planning process, such as land development application permits, can be facilitated with
Web-based GIS implementation. A shared database eliminates data conflicts and improves the
communication between the land devel oper and loca government agencies.

Second, Web-based GI S implementation improves the data exploration for local government. For
example, dataflow andysis of the land development gpplication permit process indicates the land
developer can be a data provider for parish GIS database. The submitta documents required fromthe
developer reflect red time land use patterns in the community. When this data is collected and stored in
the database, it can be andyzed with other spatid anaysistools to identify trends of land use change
and help planners evolve land use policies. Once the database is open to the public, businesses and
individuas can use the data for their own specific objectives.

Third, Web-based GI S implementation enhances the public participation in the planning process.
Implementing Web-based GIS enables individua citizens to know what has happened and what will
happen in the community. Web-based GIS can dso be used as aforum for citizens discussing critical
planning issues that will affect their community. For example, by using digitd forms on Web-based GIS
to collect opinions of the public regarding planning issues, individud citizens can add their voicesto the

decison-making process. The generd public will no longer be a"wesakest link" in the planning process.
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Summary

Returning to the three-level evduation framework, Web-based GI'S improves access to geographic
datafor locad government employees. With flexible user-oriented GIS tools on Web-based GIS, loca
government employees can focus on using geographic dataiin their work with minima requirements for
them to perform data conversion, geo-processing and programming. An gppropriately designed, user-
friendly interface can be readily developed in Web-based GI'S, and this will encourage loca government
employees to accept and use Web-based GIS in their operationd decisionmaking. For the manager of
a ecific department, higher involvement in the designing process of Web-based GI'S application can
help hinvher to have an in-depth understanding of Web-based GIS impacts on management of the
department, and in turn use it to support the information management. The on-line monthly report used
in GIS Department, introduced in Chapter 7, is one example of implementing Web-based GIS to
improve management in the department. On the level of organizationa structure, Web-based GIS
enhances the integrity of the information management process throughout the local government. Sharing
databases reduce data redundancy and data conflicts. The data flow pattern is more efficient. In
addition, each data user is dso a potentia data provider for the shared database. With new information
incorporated into the database, more new data layers can be added into GIS for creating meaningful
maps for different purposes.

Findly, implementing Web-based GIS in loca government provides a solid foundation for the public
to participate in land use planning decisionmaking process. With Web-based GIS distributing

geographic data and geo-process tools to the public, planning issues can be informed and discussed by
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abroader range of audiences. Without this solid foundetion, the potentia for land use planning to

protect land vaues and public interests cannot be guaranteed.
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Appendix A:
A Survey of GIS Technology Application of Parish Employees

1. What isthe role of geographic information in your work?

a) Very important Yes No Do not know
b) My work needs geographic information. Yes No Do not know
c) Needless Yes No Do not know
2. What kinds of geographic information are important for your job?

a) Aerid photograph. Yes No Do not know
b) Address Yes No Do not know
C) Street map Yes No Do not know
d) Parcel and subdivision boundary Yes No Do not know
€) Flood plain Yes No Do not know
g) Zoning and land use Yes No Do not know

3. How do you get the geographic information in your work?

a) Searching on the Parish locd areanetwork.  Yes  No Do not know
b) Map or hard copy archives. Yes No Do not know
c) Ask for someone else. Yes No Do not know

4. Do you maintain the geographic information you needed by yoursdf?
Yes No Do not know

5. Do you update the geographic information maintained by yoursalf?
Yes No Do not know

6. How do you use the geographic information in your job?

a) Writing report. Yes No Do not know
b) Map presentation. Yes No Do not know
) Making schedule. Yes No Do not know
d) Others Yes No Do not know

7. Do you know that there are on-line * Parcel search’, * Street search’, and ‘ Subdivision search’ tools
available on the Parish local area network?

Yes No Do not know
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8. Have you ever been using the * Parcel search’, * Street search’, and * Subdivision search’ on the Parish
locd area network?
Yes No Do not know

9. Arethose toals efficient for searching information for your need?
Yes No Do not know
10. Do you have any problems when using those searching tools?

Yes No Do not know

11. What improvement of the on-line geographic information can be on the Parish loca network?

12. Have you ever been using the Geographic information System (GIS) before?
Yes No Do not know

13. Do you think usng GIS can improve your performance in your job?
Yes No Do not know

14.What kinds of Gl would you like to see, but currently do not have accessto?

15. Are you interested in the training program in GIS system provided by the Parish?
Yes No Do not know

16. How long have you been working for the Parish Government? Years.

17. What department are you currently working for?

The survey is avallable on http://ascension.par.lagov/dev/under_congtruction/gis/gis survey.asp
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"y ,"D*,"D","Y","Location for addressing, new roads, owner of property, also for zoning
pur poses when there is nore than 1 resident on the property.This is a very useful
program ",

YtLTYt, Y, TN,

B G A

"

"Y","6","Planni ng and Zoni ng"

38,

Yy,

B A\ S AN\
tYTYTL YT

YtY,

B A T
TYTYTLTY Y,

TN

"

myt w3 " DPW

40,

"D',"D","D",
"p',"pb","D","D","D","D",
"D',"D","D",

"D',"D',"D","D","",
VAV Y UNCE N

meoWN'"fipance”
42,

ey oy ey ey

"Y', "N,

"D, Yt YTt Y " proj ect s,

"D',"N"',"D"',"D",

"We are not currently able to access the Parish Local Network.
Woul d be great if we could.",

"N,TY,

"We have NO ACCESS",

"y","2.5","Maintenance"

44,
NN, Y,

NN, TN, N, YN, TN

"D',"D","D",

"N',"D",

YtLTYt, Y, TN,

"Parcel Search - needs to be updated...",
"N',"D",

"tOUN', "13", " Finance”
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UNT,TYTL YT
UNTLTYTLOUNT, N, TN, TN,
"N, N, TN

"N',"D",

"DUD DY, DY
NN, DY, MDY,

"N, D,

"D',"3","Mental Health"

47,

tyn,

TYTLTYTTY Y YL
“N',"D",

ey ey
"N, UNY, D, D,
"We need to have access to this program",

"N, " D",

"ALL",
"Y","4.75", " Mai nt enance"
48

"D, Y, N,

UNTLTYT NN, TN, TN,
YTLTYLTYT,

"D, "D",

CNTLUNTL TN, DL
TYTLTYTLTYTLNY

nyr vy,

"D',"2","President's Office"

50

YUY, TN,

"y, tyt,ty',"p","p","D",

YTLTYTLTYT,

YT, tY,

Yt tYt, LYY, "The Heal th and Social Services would find geographic information very

useful to continue to update the |ocation of the different churches in the Parish of
Ascension. |t could be used as a service to the taxpayer, enployees, constituents and/or
others, with information or directions they may find useful.Also, for our personal use.
need help in keeping the information current.Classes would be useful.",

TYTLTY Y, YT,

"A denmonstration was done in the office by the G'S person in reference to the Parcel &
Street search. Wuld like to |l earn nore about the searching tools. |nmprovenents, nmade
easy. It could inmprove work preformance. Also, an organizational instruction diagram of
the steps on how to arrive to different |ocations.",

"Y', Y,

"Organi zational charts of the Parish organization with the different departnments and the
chain of command. 2. An updated directory of information on all the enployees, e-mail
addresses, tel ephone nunmbers, job titles, and departnent |ocations. 3. An updated routing
system and procedures of each departnent.",

"Y","8","Health and Soci al Services Departnent”
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51,

Yt TY N, Y, Y,

“D',tY", YT,

UNT,TYT,

YTLTYTL YT, MY "Econom ¢ devel opment consul ting”,
"N',"NY, "D, "D,

"Better access",

Y,

"Base el evations","Y",,"contractor"

52,

Yy,

TYLTYTLTYT YN, Y
Y, TYTLUNY,

UNTLTYT,

TY',TYTUNT N, T,
TYTYTLTY Y,

YtY,

"

"y*,"2","Parih President O fice"

53,

TYTLTY Y Y YT, Y,

"N,TY,

reprm oyt " To check the flood zones, as well as wetlands, concerning parish ditchs,
Canal s, and Bayous, for day to day projects."”,

TYTLTY Y, YT,

"An updated ' Parcel search' Map, showi ng new property owners.

I would also like to have the nanes of the Parcel owners printed out automaticaly,
together with Lot # s. And ‘Genie' if | get a third wish, | would appreciate a tool bar
l'i ke Paint Shop Pro 6, for the Parcel Maps.

"Y', Y,

"

"y", "g8" "DPW (Ri ght - of - Way) "

54,

N, TY', N,

"D, ty',"y","o","p","D",

TNTLTY, Y,

"N, "N

UNY,UNY, N, "Y', "Project location information kept in project file with invoices paid."
“N',"N","D","D",

"N,TY,

"

"D' "1" "Finance"

N, N, TYT

UNT, NN, N, TN, TN,
"N, N, TN

"N, "D",

NN, NN, T,



NN DD
NN

"

"N',"2.5","Mental Health"

56,

"y, "D",

reonmLott "D, "l issue permits in the Donal dsonville area. ",
"D',"N","D","D",

"Map of streets in the Parish (Donaldsonville Area)",

"ot 3","Parish President's Office-South”



Appendix B: Ascension Parish Planning Commission Preliminary
Subdivision Plat Review Checklist

Subdivison Name:

Developer:
Enginear/Land Surveyor:
Date Received: Date Reviewed:
Adequate Inadequate, Incomplete, Omitted

THE FOLLOWING INFORMATION SHALL BE INCLUDED ON THE PRELIMINARY PLAN:

1. Title-
Name of Subdivision
Name of Devel oper/Owner
Location of Property
Name of Engineer/Land Surveyor

2. Boundary Lines and Exigting Improvement-
Boundaries of Subdivision Location
Names & Widths (R/W & Pavement) of Adjoining Streets

Section and Township Line
Incorporates Areas
Sewer Districts
Zoning Districts
School Districts

_____ 3. Adjoining Property-
Name of Adjoining Subdivision
Name, Addresses & Record Owners of Subdivided Property
Adjoining Lots and Streets
Adjoining Property Owners Form

4. Features of Proposed Subdivision
Proposed Location, Names and widths of streets
Layout & Approximate Lot Dimensions




Other Necessary Description of Lots & Servitudes
Location & Dimension of Existing Building
Front Building Lines

5. Drainage Ditches—
Exigting Drainage Ditches
Drainage Ditches From Proposed Subdivison to Ultimate Drainage Channel

Contour Map Where Terrain May Affect Location of Ditches

6. Streets-
Statement of proposed Street Improvements
Contour map where terrain may affect location of streets

7. Special Use Areas—
Location and Size of Proposed parks, Playgrounds, Church or school Sites or Other Special
Land Uses

8. North Point, Scale and Date

9. Vicinity Map —
Vicinity Map at 2000° Scale for Subdivisons of More than 20 Lots

Vicinity Map a 500" Scae for Subdivison of Lessthan 20 Lots

10. F.E.M.A. Hood Plane Delinegtion and Designation and Inundation/100 Year Flood
Elevation

11. Wetland Determination

12 Generd Information Describing Exigting Conditions of Site —
Exiding Convenants
Land Characteristics
Available Community Facilities and Utilities
Number of lots
Typical Lot Width and Depth
Park Area and Other Public Areas
Proposed utilities
Proposed Street Improvements




COMMENTS:
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Since August 1999 to May 2002, he pursued his master’ s degree in the School of Architecture,
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