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ABSTRACT

TE 163906

The objectives of this study were to develop the techniques for groundwater vulnerability
mapping by using integrated parameters, also to determine the changes in groundwater vulnerability
between the dry and wet season in the Lower Nam Phong Watershed, covers an area of 3,167 km®. Due
to contamination of groundwater in this area, it is therefore necessary to evaluate an environmental
impact on surface and subsurface. The sources of contamination include communities, agriculture,
industrial plants and gasoline stations. Differences in severity of the contamination as a result of the
sources are not well identified. Integration of spatial data for this evaluation requires a number data
layers. A DRASTIC ext model is used to evaluate the groundwater vulnerability. A sets of factors as
identified in the DRASTIC_ ext were studied and reviewed. These include depth to water table (D), net
recharge (R), aquifer (A), soil (S), slope (T), impact of vadose zone (I), vertical hydraulic
conductivity of aquitard (VC) and hydraulic conductivity of aquifer (C). Each factor, which consists of
a set of logically related geographic features and attributes is used as data input for this analysis. The
factor layers were collected from the existing information. The statistics of water level were analysed to
generate digital water level model which gave D-factor. Spatial R-factor was formulated from slope,
rainfall, land use and soil permeability. A-factor was implied from hydrogeologic units which provide
aquifer layers. S-factor layer was generated from LLD map. T-factor was interpolated from elevation
contour which was used to create the slope. Regrouping of soil types provided the impact of vadose zone
(I-factor). VC-factor are based on experimental result. And C-factor, spatial hydraulic conductivity
values are based on the experimental result for each geologic unit. Each of the above mentioned
DRASTIC _ext factor with associated attribute data was digitally encoded in a GIS database to eventually
create eight thematic layers. Simultaneous overlay operation on these eight layers produced a resultant
polygonal layer. DRASTIC_ext model calculation with assigned weight to each factor applies to the
resultant polygonal layer gave values of groundwater vulnerability. These are then classified in five
classes of lowest (<100), low (100-130), moderate (130-160), high (160-190) and highest (>190).
The high class and moderate class of groundwater vulnerability located on recharge areas with sand and
gravel aquifer. The seasonal changes of groundwater vulnerability are 11.41 percentage of whole area
and none significant difference 88.59 percentage of whole area. The potential source of prediction error
of the model is in assigning factor values. Further study should be carried out in detail for each factor of
high potential area. Using GIS technology can provide systematic data in dynamic manner for modeling

analysis.





