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ABSTRACT

This study aimed to build a transportation network in marketing of rice and
assess the spatial relationships between rice mills and rice production areas in

Chiang Mai province.

All types of roads appeared in topographic maps at the scale of 1:50,000 were
digitized and stored as a coverage in a vectof geographic information system (GIS).
A road network was built by using ArcView Network Analyst extension and verified
for complete connectivity. Traveling speed for each road type was stored in a road

attribute table.
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Rice mills were built as a point coverage from the coordinates of their
locations collected from GPS (global positioning system) field survey using
differential corrections technique. Attributes of each rice mill such as name,
processing and storage capacity were collected from governmental office’s records
and field interviews. Nodes that represent rice mills were connected to the roads in
the network. Paddy areas were stored as a polygon coverage, the original paddy
were splitted by road network into the smaller fields by interaction function in GIS,
the total of 1,410 individual polygons representing paddy fields were created in this
process. The centroids of these polygons were generated and connected to the
nearest transportation network. The complete connectivity among rice mills,

transportation network and paddy fields were achieved.

Network analysis function in GIS was implemented to compute traveling time
(distance) matrix between each pair of rice mill and paddy field (54 x 1410 matrix).
Accessibility index of each paddy field from all rice mills location were computed

-from distance and attractiveness of each rice mill. Spatial interactions among paddy
fields and rice rhills V\;ere then calculated using attractiveness of rice mill, production
of each paddy field, and traveling time matrix. The interactions represent the

expected trading activities among the mills and the paddy fields.

The results of this study suggest that rice trading activities and zones can be
conveniently and effectively obtained from network analysis in GIS. The simplest
method for identifying the trade zone was by using traveling time but this method
ignores the attractiveness of the rice mill and production potential of the paddy
areas. The more realistic method was by way of using spatial interactions. The
resulting trade areas were found to be strongly affected by the exponent of decay

function used in the computation of spatial interaction.
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