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ABSTRACT

180432

The development of web-based geodatabases aims to facilitate spatial data
access over the internet without the need for acquiring a geographic information
system (GIS) software on a client’s computer. However, a large and complex spatial
database can seriously affect the effectiveness of data query and retrieval particularly
where the capacity of the server is limited. The effective design and management of
geodatabases are therefore essential for distributing large spatial information on the
internet. This will lead to a shorter time required for data retrieval and map display
hence enhancing the use of spatial information from the web site.

The design of soil geodatabases in this study is based on the principles of
Object Oriented Programming. The Unified Modeling Language (UML) diagrams
were used to construct the relationships between features that represent spatial soil
units and their attributes including general characteristics of representative pedons,
soil profile description, taxonomy, chemical and physical properties of each soil layer
from the reports of Land Development Department, while some hydrological
properties of each soil layer were estimated from the pedotransfer functions. The
above data are stored as a soil geodatabase.

Prior to the development of web-GIS, several tests of system performance
were conducted to find the suitable combination of spatial data management for web-
based application using an internet map server program. The performance of web GIS
was based on time required for data retrieval and map display using a web browser.
Several aspects of data preparation and management were tested including sizes and
types of the image output files, spatial data file formats, data generalization, and
attribute data management. The results suggest that in order to improve the
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performance of web-based mapping service, fixed image output size is preferred to
flexible output maps to suit the client monitors. The Joint Photographic Experts
Group (*.JPG) format is preferable for raster data while Portable Network Graphics
(*.PNG) format is suitable for feature data type. The display of raster data at variable
scale is more effective when spatial data are organized as a pyramid form and loaded
through a program that links GIS and database management software in a spatial data
server. It was found that the generalization of features data set to match the map scale
greatly enhances the speed of data retrieval due the reduction of vertices without
altering the shapes of features at a given map scale. The results also suggest that the
unused fields in the attribute tables should be deleted in order to speed up the display
of image output, hence enable the distribution of spatial information from a large
geodatabase on the internet.

In this study, “Sup Nai Din”, a web-based spatial soil information service was
developed. The spatial database includes base maps and soil series maps covering
Chiang Mai, Chiang Rai and Lumphun provinces. The specific purpose of this web
site is to provide an easily accessed system for soil maps and soil characteristics on
the internet. The user will be able to make queries both from features that appear on
the screen or defined keywords from soil attribute tables. The results can be displayed
as images or attribute tables. In addition, clients can retrieve further details on soil
characteristics, soil profile picture, graphical distribution of soil properties at different
soil depth which are derived from data stored in the soil geospatial database. The user
can search keywords to display specific soil properties to create the desired thematic
maps. ~

The soil geodatabase and “Sup Nai Din” web-based mapping application
which were developed in this study will serve as an effective tool for retrieval soil
maps and their attributes on the internet. The system is not only cost-effective but also
encourages the use of soil series information more widely in research, education and
development related activities such as planning and management in agriculture and
natural resource management.





