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APPLICATION OF GIS AND FACTOR OF SAFETY IN DETERMINING
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ABSTRACT

Factor of safety (Fs) equations proposed by Abe (1978), Gray and Megahan (1981), Gray and
Leiser (1982), Wu et. af (1979), and Coppin and Richards (1990) were employed to make landslide
map of 2 sub-watershed in Tapi basin using the existing landslide map, interpreted from landsat taken
in November 22, 1988 when severe landslided were occurred, together with the GIS techniques.
Applicability and efficiency of each of those equations were verified based on the coincided value
(CV) indicating percentage of overlapping both in size and location of actual and predicted landslide
maps. Results showed that all equations gave the CV less than 20%. When wind velocity of 40 km/hr,
which was observed at the event day, was applied the Coppin and Richard’s model yielded the highest
CV (16.20 and 15.52% for a given soil depth of 0.5 and 1.0 m respectively). The rest of model had
lesser CV. Wu er al’s model showed the highest CV of 16.07, 15.85 and 15.85% respectively at a
given soil depth of 2,2.5 and 3 meters. Generally speaking, although CV is rather low, equation
developed by Wu e al. (1979) seem to be most feasible for making landslide map in this area.
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1011 10 952 50 476 250 238 10 95
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10 2 2 33310 167 050 83 00 00
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Source of prediction equations Predicted slided area Coincided slided area CV (%)
) (PSA2)am’) (K8Y) )
Given soil depth = 0.5 m
Abe (1978) 73.81 6.00 13.56
Gray waz Megahan (1981) 0.00 0.00 0.00
Gray uaz Leiser (1982) - 0.00 0.00 0.00
Wu nazauz (1979) 0.00 0.00 0.00
Coppin uaz Richards (1990) 42.08 4.60 16.20
Given soil depth=1.0m
Abe (1978) 75.46 6.13 13.58
Gray uaz Megahan (1981) 18.48 1.71 10.28
Gray uaz Leiser (1982) 18.48 1.71 10.28
Wu nazeus (1979) 10.75 0.93 7.31
Coppin uaz Richards (1990) 47.15 4.80 15.52
Given soil depth = 1.5 m
Abe (1978) 81.77 6.14 12.72
Gray uaz Megahan (1981) 64.54 6.03 15.21
Gray uas Leiser (1982) 64.54 6.03 15.21
Wu uazauz (1979) 64.54 6.03 15.21
Coppin uaz Richards (1990) 64.86 6.03 15.15
"Given soil depth=2.0 m
Abe (1978) 87.31 6.23 12.20
Gray wes Megahan (1981) 64.54 6.03 15.21
Gray uaz Leiser (1982) 64.54 6.03 15.21
Wu nazaus (1979) 71.27 6.91 16.07
Coppin uaz Richards (1990) 66.14 6.06 14.99
Given soil depth =2.5m
Abe (1978) 95.23 6.42 11.67
Gray way Megahan (1981) 64.54 6.03 15524
Gray uaz Leiser (1982) 64.54 6.03 15.21
Wu uaganz (1979) 96.41 8.81 15.85
Coppin uaz Richards (1990) 68.06 6.10 14.74
Given soil depth = 3.0 m
Abe (1978) 95.23 6.42 11.67
Gray uaz Megahan (1981) 96.78 8.82 15.82
Gray uas Leiser (1982) 96.78 8.82 15.82
Wu wazaas (1979) 96.41 8.81 15.85
Coppin uaz Richards (1990) 69.906 6.11 14.42

WAEING : TRSA = ﬁuﬁm«'uﬁumjuﬁﬁﬂsﬁu 134 (Total real slided arca, 14.748 km’)
(2)= ﬁu‘ff’jL{riuﬁuadwﬁ"lﬁﬂmﬁmmﬁdw q
(3) = Wuifirudunaui 1dnnaumsas s DAL dUTIRA S 95
(4) = [2x(3)/[14.748+(2)] x 100
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Landslide Risk Classification Map
based on WU et al. (1979)'s Model
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