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Planning Support System: An inventory

Abstract 1:
Planning process that is believed to lead to sustainable community, city and region composes of 2 main factors:

1. planning decision for sustainable use of resources

2. stakeholders involvement in understanding and making that decision
GIS is one of the important tools to help organize resources information: making linkage between resources usage
and availability visible. The tool, thus, supports sustainable decision. However, in an information age, we have, in
our country of study, Thailand, underutilized ICT: especially internet to help support all stakeholders’
communication and interaction. The stakeholders’ involvement activities can help refine sustainable decision and
bring it into action.
This paper is an inventory on what has been done to better utilized the ICT growth and development in order to
make better and more sustainable decision for a city. This kind of inventory in Planning Support System is

necessary to help start and accelerate PSS development in our context.
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Build-out analysis

A key part of many planning processes is analyzing the build-out of an area's current plan or proposed development scheme. Build-out
analysis reveals what stakeholders will ultimately obtain with plan implementation. It is often a useful step when updating older
community plans that may not represent current policies.

INDEX performs build-out analysis in a static, single point-in-time mode. This produces results for an area's planning horizon,
organized by the following policy topics:

Land-Use

Housing

Employment

Transportation

Infrastructure



Environment

*Community plan build-out analysis - Sacramento, California.
Suitability analysis
*INDEX is especially well designed to perform suitability analysis where planners and citizens need to determine the spatial strength
and weaknesses of an area relative to a particular policy or issue. Common examples include:
Land development.
Open space preservation.
Pedestrian environment improvement.
Sensitive land protection.

Public facility siting.

*INDEX performs suitability analysis according to the following general sequence:

Indicators relevant to the issue are selected.

Stakeholders weight the relative importance of the indicators.

The study area is scored for each indicator and then a composite analysis of those scores is assembled using indicator weights.

The method produces a spatial delineation of the area showing suitable portions versus unsuitable portions.

*Community pedestrian environment suitability - Stoughton, Wisconsin.
Urban Design/Pedestrian Environment
*INDEX provides unequaled analysis of urban design and pedestrian environment conditions. No other planning support tool covers
these elements as comprehensively and thoroughly as INDEX.
A key to this strength is the simulation of travel networks for walking, biking, transit, and driving. These circulation features, and the
accessibility conditions they create, are integrated with an area's land-use and urban design conditions to give a truly complete
evaluation. Most important, results are reported both numerically and geographically, so users have a spatial picture of conditions as
well as relevant measurements.
Representative urban design and pedestrian environment indicators include:
Use mix
Use balance
Block size
Non-residential floor area ratio
Amenities proximity
Street connectivity
Pedestrian network coverage
*Pedestrian route directness
*Pedestrian intersection safety
*Pedestrian crossing distance
*Bicycle network coverage

*Transit service density



*Parking supply and demand
*Transit-oriented retrofit analysis of a Rancho Cordova shopping center - Sacramento, California.

Travel impacts from land-use changes
*An exclusive INDEX urban design feature is the "5D method" of estimating travel demand impacts of land-use and urban design
changes. This methodology, developed for Criterion by Fehr & Peer Associates, uses elasticity factors that relate a neighborhood's built
environment and regional accessibility to the amount of vehicular travel generated in the neighborhood. The method's name derives
from the four factors used to characterize the built environment and regional accessibility: density, diversity, design, and destinations.
Elasticities for these factors are based on a synthesis of 40 research studies conducted nationally in recent years on interactions between
land-use and urban design.
The method is applied in INDEX by entering baseline daily per capita values for vehicle trips and vehicle miles traveled, and
accessibility expressed in mode-weighted travel times to regional destinations. These are automatically recalculated as the user changes
a neighborhood's density, use mix, pedestrian environment, and accessibility to regional destinations.
INDEX also uses the 5D values to estimate savings or improvements in transportation energy use, and air pollutant and greenhouse gas
emissions.

A technical memorandum prepared for U.S. EPA's use of the 5D method is available for further information.
Travel accessibility analysis of growth forecast - Burlington, Vermont.
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CommunityViz
®Offers GIS-based software and services to help people make informed decisions about the future of their communities and their land

®Enables people to build computer models of a place that include:
—Changeable, 2D maps
—Charts showing quantitative information

—3D scenes that they can fly through and explore

®Helps people experiment, analyze, collaborate and communicate
CommunityViz software is used for
a wide variety of applications
*Comprehensive Plans
¢ Affordable Housing
*Transportation Analysis
*Open Space/Conservation

®Zoning and Permitting Decisions



*Transit-Oriented Development
*Land Suitability Analysis
*Resource Management
*Impervious Surface Runoff Estimation
*Flood Planning
*Build-Out Analysis
®Agricultural Lands Viability
*Water Quality Issues
*Wildfire Prevention Planning
*Infill and Neighborhood Redevelopment
*Brownfield Redevelopment
*Subdivision/Project Approval
*Fiscal Viability Analysis
*Environmental impact Statements
*Recreational Use Planning
Scenario 360 from CommunityViz is an integrated, interactive decision-making framework...
...that allows you to envision alternatives, explore options, and examine possibilities.
SiteBuilder 3D from CommunityViz enables you to create interactive 3D scenes that can be shared with others
(even if they don’t have CommunityViz software)
The CommunityViz Professional Services Group provides services around the use of CommunityViz software
®Custom application development

Data management assistance
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Abstract 2:

City is a complex entity. It is believed to compose of physical systems and social processes that are
both common in all the world cities and specific in each city. Trying to understand and anticipate
change for the development of a city, experts around the world are in the process of developing
mathematical models that take advantages of widely available city statistic, geographic information, and
rapid development of computational technology. The model is expected to simulate most of the physical
system of the city; the components that are common in all big cities around the world. As these
sophisticated models development gather momentum, however, the real benefit of it to the development
of a local city is still in question. Dealing with the social processes; the components that are specific in
each city studied, those data, modeling knowledge, and analytical tools are needed to be made
understandable and thus usable by local citizen as well as planning experts and policy makers. The
model’s visualization interface that is easy to use could help citizen tap into the experts thought and at
the same time could help the experts access the local input from the citizen. The tools which support
planning decision, thus called Planning Support System (PSS).

The first part of this paper is an inventory on what has been done to better utilize the PSS growth and
development in order to make better and more sustainable decision for a city. This kind of inventory in
PSS is necessary to help start and accelerate its development in our context.

The second part of this paper reviews some of the advances that have been made by researchers in
developing models of spatial land use change, focusing on their modeling of the environment, economic
and social process associated with the change. Next, brief examples of using these models in planning
and evaluating public projects are illustrated. The paper then concludes with suggestions for further

research and interdisciplinary approach that is necessary to help accelerate development in Thailand.
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Abstract: Transportation is the sector that consumes the most energy in a city like Bangkok, capital city of Thailand. One way to
decrease use of energy in the city is then to encourage alternative means of low to zero energy transportation. Cycling as a choice of
transportation has been identified among the best transportation that use the least energy (calculated and compared to others means by
Vale using ecological footprint). With recent gas price going up and down rapidly, how Bangkok Metropolitan Administration and
Bangkokian prepare themselves for a change in an expensive fossil fuel future? Do we know what kind of urban environment
needed to encourage change toward sustainable city lifestyle in term of transportation? How do we decide if the policy or project
being implemented will help improve the situation?

Geographic Information Systems (GIS) can be used to objectively measure features of the built environment that may influence
choices of transportation, which is an important factor of energy used in a city. In this paper, the author describes how a previously
developed index of bikability was operationalised in Bangkok context, using available spatial data. Cycling behavior of sampled
respondents who commute regularly by bicycle in the area and objective parcel-level GIS measures of land use and infrastructure
conditions was analyzed. Secondary data on public needs and opinion on using bicycle as an alternative means of transportation in
the city has also been used as a reality check and a confirmation of recognized bike-friendly urban design/plan features.

Among previously researched correlates of cycling, it appears that proximity of home to destinations and the presence of parks are the
objective environmental variables that contribute to non-fossil fuel choices of transportation such as cycling. However, limitations
of the study was that our existing GIS variables measured was restricted. Few respondents’ mentioned variables such as the presence
of bicycle lanes, trees or shading, traffic speed and volume was not readily available thus has not been included in the analysis.

This study demonstrated that GIS data have the potential to be used to construct measures of environmental attributes and to develop
indices of bikability for regions, cities or local communities. In other studies, GIS has also been used at a simulation level to model
neighborhood pedestrian/cycling network connectivity.  Modeling neighborhoods prior to development show promise for
conceptualizing the urban environment relative to target behaviors. In the case of Bangkok, benefit from the tools will be more
obvious if further attention is made on collecting and distributing qualitative and detail quantitative transportation data.

Keywords: sustainable transportation planning, Bangkok case, GIS, bicycle friendly city, urban design and planning index

influence choices of transportation, which is an important
factor of energy used in a city. GIS is an objective spatial
mapping tool that analyses layers of the built environment and
thus make visible urban feature of interest. In this paper, the
author describes how a previously developed index of

1. INTRODUCTION

Transportation is the sector that consumes the most energy in a
city like Bangkok, capital city of Thailand. One way to
decrease use of energy in the city is then to encourage

alternative means of low to zero energy transportation.
Cycling as a choice of transportation has been identified
among the best transportation that use the least energy
(calculated and compared to others means by Vale using
ecological footprint). With recent gas price going up and
down rapidly, how Bangkok Metropolitan Administration and
Bangkokian prepare themselves for a change in an expensive
fossil fuel future? Do we know what kind of urban
environment needed to encourage change toward sustainable
city lifestyle in term of transportation? How do we decide if
the policy or project being implemented will help improve the
situation?

2. METHODOLOGY

Geographic Information Systems (GIS) can be used to
objectively measure features of the built environment that may

bikability was operationalised in Bangkok context, using
available spatial data. Cycling behavior of sampled
respondents who commute regularly by bicycle in the area and
objective parcel-level GIS measures of land use and
infrastructure conditions was analyzed. Secondary data on
public needs and opinion on using bicycle as an alternative
means of transportation in the city has also been used as a
reality check and a confirmation of recognized bike-friendly
urban design/plan features.

2.1 Index of bikability in western cities

Previous researches show the following factors were
associated with cycling for transportation: land use diversity,
proximity of home to destinations (Saelens et al. 2003[1],
Cervero and Radisch, 1996[2]); residential density; street
connectivity; safety from traffic, crime or animals (Saelens et
al. 2003[1]); neighborhood green space; neighborhood



recreational space (Wendel-vos et al. 2004[3]); presence of
walking and cycling facility; topography; street lights (Troped
et al. 2001[4]); neighborhood aesthetics and scenery (Saelens
et al. 2003[1], Troped et al. 2001[4]); weather (Merom et al.
2003[5]).

2.2 Matching with Bangkok context

The index which has been developed for western cities was
cross referenced with forty interviews of Bangkok citizen who
regularly commute by bicycle in the city to confirm
recognized factors affect their use of bicycle in Bangkok.

2.3 Bangkok GIS data

Readily available GIS data from Bangkok Metropolitan
Administration (BMA) was used to objectively measure the
urban features identified in the index above. Two route
samples of respondents who biking to work regularly in
Bangkhuntien, Tungkru, and Klongteay districts was selected
as cases for this study.

Fig. 1 Route | from Tungkru to Bangkhuntien district

Fig. 2 Detail Route | from Tungkru to Bangkhuntien district

Fig. 3 Route 11 from Tungkru to Klongteay district

Fig. 4 Detail Route Il from Tungkru to Klongteay district
3. RESULTS AND DISCUSSION

3.1 From the index previously developed, Bangkok bicycle
commuters recognized the proximity of home to work and
other point of interests, time spent (less than other choices of
transportation) and money saved to be the most important
factors for their choice of transportation. The distances
commuted from home to destinations are from 500 meters to
50 kilometers with an average of 18 kilometers. The time
spent is from 10 minutes to an hour and 45 minutes with an
average of 30 minutes. Positive health effect has also been
recognized by the respondents.

Respondents was not mention residential density and street
connectivity as direct factors associated with their bicycle
commuting but have concerned safety from crime if there are
lots of empty land along their routes.

Safety from traffic (dangerous bus driving) or animals
(unattended dog) have frequently been mentioned as negative
factors affect their transportation choices.

Neighborhood green space and neighborhood recreational
space have been mentioned as part of the destinations from
home.

Walking (sidewalk, its width and pavement quality) and
cycling facility (bike lane and parking) have been frequently
mentioned as positive factors affect their bike transportation
decision. Having bicycle lane and path may increase safety (or
perception of safety) on the street. There are many concerns
about cyclist dead or injury cause from bus crushing on the
street that appears from times to times in the news.

Topography factor has not been mentioned associated in
Bangkok context. The fact that most Bangkok land is flat
made the factor not recognized.

Respondents mentioned street lights as a factor associated
with safety from crime, traffic and animal.

Neighborhood aesthetics and scenery have also been
mentioned as positive factors. Shading trees along the routes
seems to be recognized as part of aesthetics factor.

Weather, especially rain, has been mentioned as a factor.
Strong sun and air pollution on the routes have also associated
with respondents’ choice of commuting.

From the interviews, we learned that there are a concern and
campaign for Bangkokians to ride bicycles and save energy.



The respondents mentioned people should reduce oil
consumption as oil prices had continuously increased and
some scientists said fossil fuel could run out in the next 50
years. They suggested everyone help save energy, travelling
by bicycle over short distances.

3.2 Among the index recognized in Bangkok context, only 10
are physical urban features which can be spatially collected,
displayed and thus measured in GIS. Using the two routes case,
BMA spatial data only provide land use diversity, proximity of
destinations, residential density, proximity of park and
recreation area to objectively evaluate the city.

Other physical features such as walking and bicycling
facilities (sidewalk, bike lane, bike parking, quality of
pavement) street light and shading trees should be collected
and published for better measure how the city encourage
bicycle use as alternative means for transportation.

Adding to BMA GIS data, freely available satellite images
from Google might be used to access urban features which can
be seen from above such as side walk availability and width,
green cover along the route.

Fig. 5 Route 111 in Klongsan, Satorn and Patumwan district

Fig. 6 Detail Route Il in Klongsan, Satorn and Patumwan
district

Fig. 7 Route 1V Inner Ring route
4. CONCLUSION

With growing concerns over traffic congestion and vehicle
pollution, public policy makers are increasingly promoting
bicycling as an alternative for commuting and other utilitarian
trip purposes. The newly elected Bangkok Major has also put
the agenda into his winning election campaign to add bike
lane in every major road plan and paint bike path on the old
road and sidewalk. However, it appears in this study that other
urban environment affects modes of transportation chosen by
the public.

Among previously researched correlates of cycling, it appears
that proximity of home to destinations and the presence of
parks are the objective environmental variables that contribute
to non-fossil fuel choices of transportation such as cycling.
However, limitations of the study was that our existing GIS
variables measured was restricted. Few respondents’
mentioned variables such as the presence of bicycle lanes,
trees or shading, traffic speed and volume was not readily
available thus has not been included in the analysis.

This study demonstrated that GIS data have the potential to be
used to construct measures of environmental attributes and to
develop indices of bikability for regions, cities or local
communities. In other studies, GIS has also been used at a
simulation level to model neighborhood pedestrian/cycling
network connectivity.  Modeling neighborhoods prior to
development show promise for conceptualizing the urban
environment relative to target behaviors. In the case of
Bangkok, benefit from the tools will be more obvious if
further attention is made on collecting and distributing
qualitative and detail quantitative transportation data.
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