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Surface Displacement Monitoring on Landslide Susceptible Ar-

eas by Low-Cost GPS technique
Yu-Shen Hsiao[1] Chih-Cing Hsu[1]

ABSTRACT We use low-cost single-frequency global positioning system (GPS) receivers to monitor
long-term surface displacements on the landslide susceptible areas in Xiding catchment area of Alishan. Each
area contains five GPS monitoring stations. The used GPS receivers are the types of “GPS-721-MRTU”, and
the GPS observations are stored in 2-minute frequency. The GPS observation period is from May to Decem-
ber, 2017. The key points of this study include: (1) the detection of the outliers, (2) the selection for the best
filter method and filter width, and (3) the estimate of the surface displacement. All results derived from
GPS-721-MRTU are compared with those derived from network RTK technique. This study shows that the
best filtering method for GPS raw data is Gaussian filtering with a cover window width of 2880 minutes.
However, the surface displacements derived from GPS-721-MRTU reach a few decimeters, which is very
different from the network RTK result. The GPS-721-MRTU result also show that the amplitude of the coor-
dinates in the north-south direction is periodically changed.
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Figure 2 The location of study area and the distribution of the GPS stations. (a) shows the Longtou area with

GPS stations “GPS_11"~" GPS_15", and (b) shows the Leye area with GPS stations “GPS_16"~" GPS_20"
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Table 1 The surface displacement result at each GPS station.

AR Ldwizfm| sreesfm| Ld+EEL(m) 2 e R A (m)
GPS 11 0.51 -0.26 0.72 0.76
GPS 12 0.25 0.13 0.48 0.80
GPS 14 -0.12 0.25 0.32 0.66
GPS_17 0.70 0.56 0.62 0.97
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Figure 11 The surface displacement result using the
network RTK technique at the Longtou area.
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Table 3 The correlation coefficients between

each GPS station at Longtou area.

(1):

2312 - 2330 (2018)
R
GPS_11 Gps 12|  GPS_14
GPS_11 0.53 0.56
GPS_12 0.53 0.74
GPS_14 0.56 0.74
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Table 4 The correlation coefficients between

each GPS station at Leye area.

LG
GPS_17 GPS_18 GPS_20)
GPS_17 0.42 -0.34
GPS_18 0.42 -0.12
GPS_20 -0.34 -0.12
AL
GPS_17 GPS_18 GPS_20)
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GPS_18 047 0.57
GPS_20 043 0.57
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