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ABSTRACT

This study delineates and determines the landslide hazard and risk of the Doi
Suthep-Pui area using the Geographic Information Systems (GIS). The study area,
covering approximately 700 km® is situated in Chiang Mai Province in northern
Thailand overlooking the city of Chiang Mai. Two factors, preconditioning and
triggering factors, influence the occurrence of landslides in the area. The
preconditioning factors, generally intrinsic, including geology, slope angle, landuse
pattern and proximity to streams are considered in this study. The triggering factor
such as rainfall is almost the same for the entire study area and is therefore considered
uniform in the present study. The thematic input data layers are processed in the GIS
environment. Since processing thematic maps in a raster format is advantageous over
a vector format, the same has been used with the output cell size of 30m x 30m.
Instability factors are ranked and weighted using the Analytical Hierarchy Process

(AHP) to produce the hazard map which is ranked into low, medium, and high hazard



vi

classes. Different classes of input parameters within a factor are reclassified and
ranked to depict the actual field scenario through field checks and verifications. The
landslide hazard map shows that 49.38% and 43.43% of the area fall under low and
medium hazard classes respectively while a smaller portion (7.19%) of the area falls
in a high hazard class. Risk is a function of hazard and potential damage to lives and
property. Thus, a risk map is produced considering the location of villages and
classified into low, medium and high risk area. The result shows that low risk area
covers 77.63% of the total area while medium and high risk areas cover 20.08% and
2.29% of the area respectively. Field check was carried out to verify the landslide
hazard and risk maps. Shallow landslides due to slope failure were observed at several
locations within the high hazard zone.

To further understand the conditions of failure, back analyses were carried out
for two failed slopes, one in weathered gneiss and another in weathered shale. The
focus of the back analysis is placed upon the effect of pore-pressure build up on the
stability of these slopes. At the point of failure, the heights of phreatic surface above
the slip surface in the two rock types are determined 0.7 m and 1.1 m respectively.

The effect of rainfall on slope stability was studied using numerical modeling.
Two natural slopes were simulated, one in weathered gneiss and another in shale. The
changes in pore-water pressure due to different rainfall patterns were simulated and
these were used to monitor the changes in factor of safety of the slope. Results
demonstrate that under the influence of prolonged and intense rainfall, the slope
instability increases rapidly.

Keywords: landslide risk, landslide hazard, GIS, slope stability analysis
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