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PIMPRAPAI PIPHATNAWAKUL : INTEGRATION OF STAKEHOLDER
AND SPATIAL ANALYSES FOR SOLID WASTE MANAGEMENT.

THESIS ADVISOR : ASST. PROF. SUNYA SARAPIROME, Ph.D. 207 PP.

WASTE TRANSPORTATION MANAGEMENT/ STAKEHOLDER ANALYSIS/
NETWORK ANALYSIS/ VULNERABILITY ASSESSMENT/ LINEAR

PROGRAMMING/ PROMETHEE

Waste transportation management in 11 major local administrative units of
Phitsanulok province is experiencing a problem on ever-increasing generated waste
amount while a number of disposal sites (DSs) is limited available. Inefficient waste
transportation management e.g. transportation route and waste allotment which are not
optimum can lead to promoting environmental impact (El) of DSs and the surroundings
including vulnerability subject to people who live both sides of and travel along
transportation routes. The study proposed integration of stakeholder and spatial
analyses related to waste transportation management. The methods cover analyses of
road network, wvulnerability, and spatial multi-criteria decision, including
PROMETREE method to rank transportation patterns.

Fifteen stakeholder groups were obtained from questionnaire surveyed among
active relevant groups. Stakeholder preference was analyzed using salience model and
Mamdani fuzzy logic. Environmental agencies of government and local administrative
units including community-based organizations were voted to have the highest
preference of 2.52-2.54 while scavenger has the lowest of 0.495. The temporary transfer

station (TS) of each local administrative unit was located using GIS weighted centering.



IV

Ninety nine optimum paths were obtained by network analysis using distance affecting
transportation cost (TC) as an impedance. Vulnerability index (VI) along optimum path
was spatially analyzed by GIS based on a number of facilities both sides of a path and
amount of their servicing people. Optimum paths, EI of pairs of TSs and DSs, and VI
along optimum paths were prepared as matrixes to input into waste allocation and
allotment using Linear programming analysis to serve objective functions of minimized
transportation cost, environmental impact, vulnerability along optimum paths, and their
combinations. The analysis worked under the constraints of waste amount at TSs and
daily capacity of DSs based on 3- and 5-year service lives.

Results of waste allocation and allotment were criteria outcomes of TC, EI, and
VI of each objective function. They were proved to be valid before incorporating with
stakeholder opinions and preferences in the PROMETHEE process to ranking
transportation patterns from multi-objective functions. Transportation pattern of the
objective of minimized TC, EI, and VI was ranked to be the most optimum, considering
from the maximum difference between leaving and entering flows (0.41). The least
optimum pattern was from the objective of minimized EI with the flow difference of
-0.46. From additional stakeholder opinion survey incorporating with their preferences
revealed that 5-year DS service life was preferred to 3-year service life. The study

results reported above confirmed that all study objectives were completely achieved.
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