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Abstract

The understanding of the urban system that promotes urban growth is crucial for the purpose
of policy making, formulating development strategies as well as development plans
preparation.  Urbanization contributes many advantages in terms of economics, but if
uncontrolled, would create negative consequences to the physical, social and natural
environment. Since planning is a future-oriented activity and necessitates forecast, the urban
model is one of the techniques that assist planners to implement their work systematically.
Geographic Information System (GIS) has provided an alternative tool in spatial modelling
which contribute to much clearer understanding of the real planning problems as well as
prescriptive planning scenarios to enhance the quality of urban planning and management.
GIS notably provide a strong platform for decision makers in its role as the main component in
Planning Support System (PSS) and Decision Support System (DSS). This paper will discuss
the development and application of a PSS and DSS in the generation and selection of
alternatives. A case study in Gombak District, located in the Klang Valley which is a rapidly
growing region in Malaysia, are used to generate land use planning scenarios based on
specified planning policies. The planning scenarios are then evaluated by using a Decision
Support Software Definite, to improve the quality of decision making through the selection of
better alternatives.

Keywords: Land Use Planning, Geographical Information System,
Planning Support Systems and Decision Support Systems.

1.0 INTRODUCTION

Planning is a process in determining appropriate future action through a sequence of choices
(Davidoff and Reiner, 1962). When making choices or decisions under uncertain conditions,
planners need to collect comprehensive information to analyse its relationship and making
conclusions about the area under investigation. As such, planning practice relies heavily on
the availability and quality of information to describe, predict and prescribe development plans.
Planning methodology has also changed over the years following the shift of emphasis from
producing plan, which described a state of affairs expected of some future date, to one
acknowledging the continuous and cyclical nature of planning. This necessitates planning to be
based on the identification of needs and goals, the formulation and evaluation of alternative
courses of action and monitoring of adopted programmes (Ahmad Nazri et.al., 2006). These
development demands that the planning authorities need to improve their effectiveness by
developing innovative ideas in carrying out their functions. Problems identified need to be
resolved together in an integrated approach and this creates a situation in which many
alternatives must be tried, combined, improved and tested intellectually and practically, and
further disseminate to the public.
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The development of Planning Support System (PSS) and Decision Support System (DSS) in a
GIS environment has been proven to be an ideal technological-based tool to fulfil the
requirements of planning. With respect to the planning process and the use of appropriate
system models, GIS alone hardly provides all the functions that planning requires. As Webster
(1993) argued that the relationship between GIS and planning activity can be viewed from
various perspectives, which include effort to relate GIS and information system more
extensively within the context of information requirements for planning. Thus, GIS need to be
integrated with other system to fulfil the requirement of planning.

This paper attempts to explain the use of a PSS and DSS in the development plans
implementation and monitoring of urban development, as it is capable to optimise development
strategically in planning. Land use scenarios are generated in a PSS framework using the
What-if software, while the DSS in a Definite environment is used to select for best
development alternative.

20 PLANNING SUPPORT SYSTEM AND SPATIAL DECISION SUPPORT SYSTEM

From both technical and functional viewpoints, it has been commonly accepted that a PSS
should be built on the basis of GIS technology (Klosterman, 1994). GIS is a part of the
Planning Support Systems (PSS), which can support decision-making and urban problem
solving to a significant extent. However, planners will have to adapt with the existing GIS tools
to meet their needs. A combination of sophisticated GIS macro commands and traditional
programming language can be used to develop spatial analysis analytical models closely
linked to a full-featured GIS toolkits (Klosterman, 2001). The PSS which is a combination of
GIS data, urban model and presentation technique using computer for planning support has
been increasingly in use to improved planning decisions. PSS structure and information access
make possible to visualize the world in
‘reality’ and support the capabilities for

analyzing, prediction and making planning Urban Simulation
decisions (Brail and Klosterman, 2001). In Database Database Model In
addition, the evolvement of information (DBMS) Urban Planning

technology towards PSS means that the
utilization of GIS is much more significant
and satisfy the need of planning particularly N
in spatial modelling such as urban models.
GIS will serve as a display and
communicative instrument, producing maps
and charts that describe past and present
conditions and model outputs that suggest
alternative futures, which support decision
making.  Generally, PSS involved urban
database and usage of simulation database  Figure 1: General Concept of Planning Support
model in urban planning that can interact with System.

the user through a dialog module (Figure 1). Source: Yaakup et al., 2004

Dialog Module

Planner

Decision support system (DSS) was first developed for business application and later evolved
into spatial decision support systems (SDSS) and applied to various applications including
urban planning monitoring and management. SDSS allows the decision making process to be
iterative, integrative and participative. The process is iterative because a set of alternative
solutions is generated for decision makers to evaluate, participative because the decision
makers plays an active role in defining the problem, and integrative because value judgements
that affect the final outcome are made base on expert knowledge that must be integrated in the
models (Densham, 1997). The model created in this paper will examine the integration of both
the PSS and DSS application in a GIS environment and embraced an integrated spatial
planning approach as an alternative for decision makers.
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3.0 METHODOLOGY

What if? PSS Software is used in this study to generate development scenario alternatives that
serve as a basis for the formulation of more rational and effective development policies and
strategies. While Decision Support Software DEFINITE is used to select development
alternatives based on a specified procedure. The development scenario is developed using
Klosterman (2001) What If collaborative planning support system which essentially involves
three steps: (1) formulating land suitability maps using spatial data sets, (2) predicting future
land use requirement based upon projected population, and (3) forecasting patterns of change
using land use controls and growth pattern value. What if is an explicitly policy-oriented
planning tool that can be used to determine what would happen if certain policy choices are
made and assumptions concerning the future are correct (Klosterman, 2001).

The first steps involve identification of policy and strategy to be used as guideline and direction
of the study in achieving the desired output. For this purpose, the study takes into
consideration policies that are being proposed and adopted by the planning authority, i.e. from
the State Structure Plan and the Klang Valley Perspective Plan (PELAWI). The study will
generate three development scenarios based on two sectoral strategies taken from the
PELAWI while the other from the State Structure Plan. The development scenarios are:

a. Scenario 1: Based on continued growth strategy by encouraging development
particularly in proximity to main road (PELAWI).

b. Scenario 2: To promote development in urban fringe and rural area (State Structure
Plan).

C. Scenario 3: To encourage development in area closed to public services and

transportation nodes such as LRT transit zone, new industrial area and public
transportation stations (PELAWI).

Secondly, data sets from AGISwlk, a GIS
project for Klang Valley region, database
are used to create Uniform Analysis Zone
(UAZ) based on predetermined selection
factors. UAZs are GIS generated polygons,
which are homogeneous in all aspects
considered in the model (Figure 2). For .
instance, all points within a UAZ have the  Location Factor =~
same slope, are located in the same Model Flowchart
municipality, are within the same distance == amss s,

*AZ Data Layer

of an existing or proposed highway, and so : A
on (Klosterman, 2001).
o =S
The third steps involves the analysis and =S e
modelling stage prior to creating SR = _
development scenarios, which also include ®=me &  Fgure2:
the process of creating Uniform Analysis “esese® me Generating UAZ
Zone (UAZ), designing project file and o~ @5 ®%5® o Data Layer
conducting suitability analysis. The

process of creating UAZ layer involved combining of selective GIS data layers. Creating UAZ
layers are simplified through the use Modelbuilder, an ArcGIS 9.x component. The GIS
functions involved in the process are the overlay function, classification and measurement.
Designing the project file is most important because it influence the suitability analysis and
affects the resulting output. The suitability analysis involves three basic steps which are: (1)
selecting the suitability factors, (2) specifying factor weights, and (3) specifying factor ratings.
In this study, a mathematical formula was applied for all the factors taken into consideration in
generating the development scenarios.

Finally, alternative scenarios generated are evaluated using Decision Support System
Software Definite to select the best alternative for development. This stage involves 4 basic
steps, i.e. (1) identifying of assessment criteria, (2) determining scale measurement for criteria
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assessment, (3) multi criteria analysis, and (4) sensitivity analysis. The methodology of the
study are summarised in Figure 3, while the related software used are shown in Figure 4.
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4.0 RESULTS

All the scenarios generated have shown positive results in relation to their respective guiding
policies and strategies which have been determined based on the PELAWI and State Structure
Plan. The generated plan are categorize into three scenarios, i.e. (1) area that are not suitable
to be develop, (2) area that can not be change in term of use, (3) area that have the potential/
suitable to be develop. The area that are suitable to be developed are further categorised into
low, moderate and moderately high. The maps that are generated from the scenario
development process are shown in Figure 5. Since the application of What if procedures is
only limited to generating map scenarios, the results were further examined to select the
possible best alternatives from the scenarios.

The selection from the scenarios is evaluated using the Definite 2.0 software. The evaluation
process is important in term of the planning process where decisions need to be made about
suitable development that takes into consideration various aspects such as environmental
impacts and risk. The evaluation process was done through quantitative assessment which
involves multi criteria analysis where weighted summation method and interval standardization
for ranking of alternatives were carried out. Sensitivity analysis was then conducted to analyse
the sensitivity of ranking through assessment of the score and weight uncertainty in defining
the priority of the objectives which defined each scenarios that have been generated.

Weightage

Loss of Forest Area

073 Loss of Agriculture Area

Total Score D4t Devt. proximity to river

foum

Devt. in GeoHazard Area

0.7a

Loss of Forest Area @

0.41

Loss of Agriculture 049

Devt. proximity to river 0.58

Devt. in Geohazard Area

e

Figure 6: Score According
to Assessment Criteria

SENARIO 1
SENARIO 3
SENARIO 2

From the evaluation process, scenario 1 which is based on continued growth strategy was
found to be the preferred scenario (Figure 6). This scenario will assist development in the
Gombak District following the radial land use strategy where development will concentrate
close to the main road and where the public services and public transportation nodes are most
likely to be located. The scenario selected will also promote the sustainable development
strategy and conserve green areas (agriculture and forest) in the study area. This is also found
to be in line with the state government development strategy.
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5.0 CONCLUSION

The results demonstrated that GIS can be a useful tool for evaluating alternative solutions to
urban planning applications. Planning databases can be extensively examined to generate
several alternative solutions to urban planning problems. Various scenarios that take into
account the government strategies, policy implementers or even the public opinion can be
generated and evaluated in a PSS and DSS GIS environment. A decision can be made based
on a set of rules by which criteria are combined to arrive at particular decision. The intangible
factors in the decision making process may be taken into consideration and be analysed
interactively. This approach is found to be more suitable for urban planners rather dealing
with analyzing enomous amount of data layers in GIS alone.

However, it should be noted that the implementation of these technologies involves far more
than hardware and software decisions. To achieve the ideal information environment, it is
necessary for planners to understand what type of information needed and to recognize the
property of the tools that are been applied. The methodology of application also needs to be
scrutinised and developed in more detail to achieve the desired results. Nevertheless, the
study illustrates that the approach may lead to significant improvement in terms of decision
making by the planners about the best use of land, and its social, economic and physical
phenomena.
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