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ABSTRACT

The objectives of this study were to design data set structure and to establish
spatial model for land unit including formulation of suitable land use within a
watershed.

The study area, the lower Namphong watershed , covers an area of about 3,000 sq
kms and is located in Khon Kaen, Maha Sarakham, Kalasin and Udon thani provinces,
Northeast Thailand. Geologically, the area is underlain by a thick sequence of Mesozoic
rock of the Maha Sarakham Formation. This formation was deeply weathered in the
Cretaceous to Tertiary periods. It contains sandstone, siltstone and sandy shale with
intermittent interbeded evaporites. The landscape is gently undulating to flat plain with
scattered distribution of remnant trees, and is of about 180-220 m above mean sea level.
Annual rainfall averages 1,000 mm. Rice is grown in the relative low land and field
crops mainly cassava and sugar-cane are restricted to the upland. Isolated patches of
Dipterocarp forest remnant are generally found in the area. Soil is inherently low in
fertility and have a wide range of textures.

The range of spatial information needed for formulating landuse planning was
assessed, taking into the account data availability, reliability as well as its compatibility.
This included spatial data and its associated attributes of water resources, land
resources, bioresources, climate, infrastructure and administrative boundaries. Spatial
data was georeferenced, based on the Universal Transverse Mercator coordinates used
by the Royal Thai Survey Department. Data conversion was performed using PAMAP
GIS. The data was organized by theme into layers. Bridging spatial data and its
associated attributes was done through the use of database tags with corresponding

codes. With the set of themes defined, spatial model of land unit could be performed.



The set of themes for determining land unit were irrigated area, terrain, soil type, saline
soil,‘ watershed class, conservation forest, landuse and rainfall polygonal covers. The
resultant layer is an area of land possessing specified land qualities and land
characteristics, which can be demarcated on a map. In addition, the National Rural
Development (NRD2C) data has been linked to the village location. This is to offer the
comprehensive use of database developed.

The database structure developed consists of metadata,graphic data and its
associated attributes. The metadata was established with objective of facilitating the user
to understand the existing database information. This information includes data sources,
data quality and other related data. The graphic-data represents graphic elements in two
way : raster and vector representations. The system uses vector to create line drawing of
geographic elements and then use these elements to create raster cover for analysis or
modeling. The raster cover can link with its associated attributes through database tag.
The system provides a tool to create system and user attributes. The structure permits
the user to relate many data tables through a common item. Each theme layer and its
associated attributes can be used to perform overlay process.

There are 12 land units resulting from the overlay process of the selected theme
layers. Each land unit has a unique information for which the formulation of plan is
based on. The finding provides both spatial and quantitative information on land
qualities : residential areas, water resources, protected area, irrigation and a wide range
of rainfed areas.

The evaluation of land in terms of the suitability classes was based on the method
as described in FAO guideline for land evaluation for rainfed agriculture. The land
qualities when matching to landuse requirements (crop and management requirements)
can identify the suitability of land with regards to sustainable land use. Identification of
land unit as related to crop suitability was established particularly within the rainfed
area. The major part of land unit has some limitations and is restricted to crop range.
With input materials and selected crops the considerable crop yield could be reached.
The units other than those of the rainfed areas have been evaluated for suitable use
planning in terms of development and conservation. From the viewpoint of decision
maker, system developed provides a tool in generating spatial information and

formulating spatial model best suited for planning.



