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ABSTRACT

Energy is a fundamental part of activity and development. In Thailand, the
demand of energy usage is about 1.624 million barrels of oil equivalent units
(approximately 65 million tons of oil equivalent units, which valued 1,698,549 million
baht in 2009). However, the domestic energy resources are not enough to sustain the
demand of energy usage. Therefore, Thailand need to import approximately 0.941
million barrels of oil equivalent units which valued 1,158,816 million baht in 2009

The energy consumption in Thailand has significantly increased over last 10
years. Moreover, the transportation in regional area consume more over 60 percent of
the whole country and about 92 percent of daily travellers journey by personal vehicle.
It shows that the energy consumption in transportation sector still continue rapid
growing and need to be managed.

Therefore, the objective of this study is to develop the energy mechanism
model of the highway transportation sector in the upper northern region of Thailand.
The causal relationship of the transportation energy mechanism had analyzed into five
related systems comprising (1) socio-economic system, (2) demographic system, (3)
geographic system, (4) transportation system, and (5) energy and emission of vehicle
system. The system dynamics modeling technique was used to develop this model and

integrated the related system.



The study area covers eight provinces in the upper northern region of
Thailand (Chiang Mai, Lanphun, Lamphang, Phrae, Nan, Phayao, Chiang Rai, and Mae
Hong Son), which was separated by administrative district into 102 amphoes and
focused in highway transportation sector.

This model is named "ENTASIM" that aim to integrate various related
systems of transportation energy and develop the system dynamics model of the
transportation energy as the sketch-planning tool for planner. The data was collected
from 2003 to 2009. All variables were generated as the time series from 2003 to 2030,
when the first period (2003-2009) was used to validation of the model and forecasting
period lasts from 2010 to 2030.

The ENTASIM model was designed as the system dynamics model platform
integrated of five system modules. First, the socio-economic system module (SE)
estimates the social and economic parameters of the regional zones. Second, the
demographic system module (DM) estimates the number of population and
employment in the regional zones. Third, the geographic system module (GL) estimates
the changed area of each land use types in the regional zones. The results of SE, DM
and GL module are transferred as the variables to input in the transportation system
module (TT). Fourth, the TT module indicates the number of trips generated and
attracted of the regional zones, the number of trips from origin zones to destination
zone (O-D matrix), the proportion of vehicle type used to travelling, the number of
vehicles in the road network, and average speed in the regional zones. The last, the
results of TT module are transferred to the energy consumption and emission of the
vehicle system module (EE) for calculating the fuel consumption and emission of
transportation in regional zones.

The results from the model indicate that the upper northern region of
Thailand produces 14.2 million person-trips/day or 9.6 million vehicle-trip/day,
respectively. In addition, the most of travelers decided to dominate motorcycle about
62.4%, the others dominated passenger car about 19.9% and private track or pickup
about 10.2%, respectively. Finally, the highway transportation in the study area will
consume approximately 958.257 kTOEs in 2010 and average increasing 12.399 kTOEs
per year. Furthermore, the highway transportation emitted average carbon dioxide
(CO,) equivalent about 2.927 million tons per year and average increasing 0.038

million tons per year.
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