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Abstract

The objective of this research was to develop a prototype system dynamics model
(SDM) for municipal solid waste (MSW) management so as to understand the behavior of various
components and suggest operating improvements for the Hat Yai MSW management system.
Basic information was obtained from documents, observation and survey of system behavior over
the period 1995 to 2003. A model was developed using the Vensim PLE Plus, 5.2 version,
computer program. "

The model consists of 4 major parts: (1) population system, (2) waste generation
system, (3) MSW management system, and (4) MSW management support system. The
population system consists of 3 parts: (1) registered population, (2) hidden population, and (3)
tourist. The waste generation system consists of 5 parts: (1) residential area, (2) hotel, (3)
commercial areas and markets, (4) hospitals and clinics, and (5) government institutions. The
MSW management system consists of 4 parts: (1) collection system, (2) transfer and
transportation system, (3) treatment and disposal system, and (4) reuse and recycle system. The
MSW management support system consists of 3 parts: (1) clear policy and plan (2) budget
support, and (3) knowledge, study, and research into MSW.

The model can be used to explain the behavior of all major parts of the Hat Yai MSW
management system in the event of a real life situation such as the flooding in Hat Yai in 2000,
which resulted in a huge failure in waste collection and transportation, and a change in patterns of
landfill management.

Sensitivity analysis of the essential components of the model showed that waste
generation behavior, population, and source separations are essential factors affecting the quantity

of MSW transported to the landfill. Other factors influencing MSW management are waste
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separation at collection point, during collection, and at the landfill site, and improvement of
landfill site management. These factors can play a significant role in mitigating MSW problems
in the future.

The model was used to test the waste management scenarios for the year 2004,
showing that the total population in Hat Yai will be between 342,777 - 352,059 people, and that
the essential sources of waste generation will be residential area and commercial areas/markets,
generating between 79,052 — 81,720 tons and 50,342 — 51,767 tons of waste respectively. The
current total capacity of bins have problems in scenarios 1 and 2.2, and collection vehicles will be
adequate in all scenarios until the year 2013 with efficient monitoring, repair and replacement.

The quantity of waste sent to landfill rate will be between 278.19 — 279.37 ton/day,
with the trend towards waste separation and recycling increasing every year as a result of people
participation, research and transfer of knowledge, and use of new technology for community use.
The model predicts that the municipal landfill in Kuanlung will be full between 2007 - 2009 and

so opening a new landfill area is an urgent priority.
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