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Abstract

Present public transportation service in Chiang Mai city is dominated by minibus system
called “Silor Dang”. There is an attempt from local government to improve serviceability of
existing minibus system by enforcing them to operate as fixed route. For this purpose, it is an
essential to have an appropriate analysis tool for evaluating alternative minibus network
particularly in case of Chiang Mai city, taking into consideration various aspects of decision
makers, minibus operators and passengers.

The objectives of this study are to develop the model for evaluation of the minibus
alternative networks using Multi-Criteria Analysis method (MCA) and to apply the model to
determine the appropriate network for the minibus. The study area for model building is a service
area of the existing city minibus covered about 85 km” within middle ring road of Chiang Mai
urban area. The proposed model for evaluating of the minibus alternative network comprises of
three main modules that are (1) the module for generating the minibus alternative network, (2) the
module for analysis the Performance Indicator (PI) of alternative network attributes, and (3) the
module for selecting the best alternative network by MCA analysis.

The travel demand data and characteristics of using minibus were conducted by home-

interview survey from 1,007 households. It was estimated that the existing minibus demand in the



study area was about 35,913 trips/day and about 66.8% of that total trip made by work and school
trip purpose. About 80% of the minibus passengers were captive mode of minibus. The average
travel time per trips was about 29.2 minutes with walk time of 8.2 minutes, waiting time about 6.0
minutes and in vehicle time about 15.0 minutes.

In analysis, the proposed model employed manual approach method to generate the
alternatives of the minibus network. Data required for the generating alternative module consisted
of (1) road network characteristics, (2) land use characteristics and the activity attracting center in
the study area, and (3) the existing minibus service characteristics. It was found that the
appropriate minibus network for Chiang Mai city should be the composite network of radial route,
half-ring route and circular route having about 20 service routes.

In PI analysis module, transit assignment model using TRANPLAN program was
constructed to be used as an analysis tool for calculating the PI values. The PI values were the
indicators to measure the performance of the efficiency and quality attributes of each alternative
minibus network. The PI values were determined by assigning potential minibus travel demand
into the alternative network. The required results obtaining from the model were the PI values of
revenue, operating cost, route length, travel time, number of transfer and crown index.

The final step was the selection of the best alternative minibus network using MCA
method. The evaluation methods proposed in this module consisted of the Utility Value Analysis
method (UVA) and the Concordance method (CCM). The selected criteria weighted factors were
analyzed from opinion interview survey. Data was conducted from 32 minibus operators and 40
minibus passengers. It was found that criteria weighted factors for the operator aspects were 0.462,
0.300, 0.158 and 0.080 for the attributes of revenue per vehicle per day, average operating cost per
vehicle per day, number of service routes and average route length, respectively. And the criteria
weighted factors for passenger aspects were 0.345, 0.231, 0.244 and 0.180 for the attributes of
average travel time, bus fare, number of transfer and crown index, respectively. By applying these
weighted factors and calculated the PI values, the best alternative minibus network was
determined by UVA and CCM method.

To demonstrate the applicability of the proposed model, it was applied to analyze the
following case studies which were (1) evaluating the proposed three minibus alternative networks

for Chiang Mai city, (2) analyzing appropriate operation service for the selected minibus network,



and (3) analyzing the minibus operation break even point. The results of the first case study
showed that the appropriate minibus network would have the PI values as following: 20 service
routes, 12.1 km. of average route length, 25.4 minutes of travel time, 0.91 number of transfer, 0.31
crown index, 295.4 baht of average revenue per vehicle per day (at 8 baht fare), and 125.5 baht of
operating cost per vehicle per day. The second and the third case study indicated that the
appropriate fare should be 8 baht/passenger-trip and and received net revenue was less than the

expected net revenue about 132 baht per vehicle per day.





