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Abstract

This study aimed to design and develop spatial databases for soil series and soil group in
Geographic Information System (GIS) based on published soil survey data of Land Development
Department (LDD). Different methods of building soil group databases were compared with the
boundaries and attributes of the original soil group maps created by LDD. The study areas cover the

entire area in Pitsanulok province,

Maps of soil series were scanned, vectorized, edited and registered in UTM coordinates
at the scale of 1:50,000, they were stored as Arc/Info coverages. Extended relational tables were
designed to store general, taxonomic, physical and chemical properties of each soil series for the

whole soil profile as well as for each soil horizon.

Two methods of spatial aggregation of soil series into soil groups were explored. The
first method was based on dissolving soil series mapping units into soil groups according to the

definition of each soil group as reported by LDD (1998), and the resulting coverages were designated



as SGROUP. The second method of spatial aggregation was accomplished by overlaying the original
coverages of soil group (DLDGROUP) with soil series (S_SERIES). Using each polygon of
DLDGROUP as a zone, summary statistics of the extent of soil series in each DLDGROUP polygon
were obfained, hence new soil group identification was reassigned based on the occurrence and

- proportion of soil series in that polygon. The resulting soil group coverages were designated as

NGROUP

Error matrices were constructed in order to compare spatial agreement among SGROUP,
NGROUP and DLDGROUP. It was clearly shown that spatial aggregation of soil series into soil
group (SGROUP) resulted in overall agreement of only 38.6 % when spatial cross-tabulated with
DLDGROUP indicated the higher overall agreement of 68.2 % between the polygon boundaries of
the two coverages. The agreement between these coverages were higher (92.1 %) if considering only
soil groups in the lowlands. The lower agreement (68.1%) among the boundaries of soil groups in the
uplands was caused mainly by disagreement in assigning Soil Group 29 in NGROUP and
DLDGROUP. The soil series in there polygons were assigned as Soil Group 35 in DLDGROUP
although they should be designated as Soil Group 29 according to the LDD definition of this soil
group.

Interpolation of soil characteristics in the attribute tables were conducted in order to create
soil characteristics of each mapping unit that are soil associations or soil consociations which require
attributes in specified soil depth. In the earlier case, interpolation was achieved by areal weighting of
soil characteristics according to proportion of each soil component in the mapping unit. The

interpolation of the later case was done by weighting with soil depth,

Attribute of NGROUP coverage was interpolated from soil characteristics in soil series
coverages. The resulting attributes were then compared with those in DLDGROUP. It was found that

mean values of some soil chemical properties in the top and sub-soil of NGROUP were highly



correlate with those in DLDGROUP with P<0.01 and r’ ranging from 0.5 to (.8 in the top soil and

varied from 0.6 to 0.9 in the sub-soil.

The interpolated values of soil characteristics in this study may be used in a number of
applications that require soil data in specified depth. Examples of such application include soil data

input in most crop models, land evaluation, hydrological and watershed models.



