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Fig. 1 Distribution of Landslide Monitoring Datum Points in the Three Gorgers Reservoir Area and IGS Stations
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Fig. 2 Flowchart of Relatively Stable Points
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Fig. 3 Horizontal Displacement Velocity Field of Control Points
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Tab.1 Horizontal Displacement Rate, Fitted Value R
and Standardized Residuals of Control points 4 ( 1)
N b b
ITRF2005/mm * a~ ! /mm e« a" ! ( BDA4)
Vo Va Ve Ve dv, dv,
ZGA2 —11.1 31. 8 —10.7 32.3 0.5 0.4 3 ’ 4 °
XSA3 —10.4 33.4 —10.7 32.1 —0.4 —1.2 R 3 s
BDA4 —8.2 32.8 —10.8 32.3 —2.9 —0.4
WSA5 —13.0 31.5 —10.9 32.3 2.1 0.6 ’ 2,
FJA6 —11.9 32.4 —11.0 32.4 1.1 0.0 4.
YYA8 —10.4 31.7 —11.2 32.5 —0.7 0.4
KXA9 —10.6  31.9  —11.3 324 —0.8 0.3 2. 4 : @ 2008~2011
WZ10 —11.3 33.1 —11.3 32.6 0.0 —0.3 12, 5%;®
FDI1 —10.9 33.0 —11.5 33.3 —0.4 0.1 « "
WL12 —13.9 30.7 —11.5 33.6 2.1 0.9 ’
CS13 —11.9 33.8 —11.7 33.4 0.2 —0.1 ;@
JJ15 —9.9 33.9 —11.9 33.8 —1.2 0.0
cm s 79. 4 cm; @
a=0.001 sy 2 =3.291,
16)
2
Tab. 2 Unstable Reference Points and Cumulative Displacement in Each Period
NO' o / o / o
/cm /C°) /cem /(") /cm /()
1 DP02 17.1 177.7 X 28.6 179. 7 X 41.3 181. 6 X
2 RFO1 7.4 253.3 X 10.4 251.4 X 14. 8 252.6 X
3 TJP1 6.9 1.5 X 10.1 354.6 X 14.7 352.9 X
4 PTWI1 N N/ 7.1 323.2 X
5 PTW2 4.1 273.6 X 4.3 266. 4 ® 5.9 278.4 X
6 HLS2 10. 4 83.5 X 14.8 85.0 X 21.6 86.5 X
7 GHJ2 3.3 167. 2 X 6.3 162.7 X 8.9 164. 2 X
8 SYBI1 — — N — — N 5.7 28.1 X
9 WCB2 27.5 293.3 X 46. 8 290. 6 X 79.4 292.0 X
10 JSBI — — J — — J 15.7 277.3 X
IR VA - - J 5.4 45.7 X 4.2 47.7 ®
12 SPY1 N 5.7 339.8 X 4.8 337.2 ®
i/ 3 X ey

Fig. 4
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Distribution of Unstable Reference Points
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Fig. 5 Horizontal Displacement Image of Unstable Reference Points
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Stability Analysis and Results of the Landslide Monitoring
Datum in the Three Gorges Reservoir Area

HUANG Shengxiang' LUO Li'

1 School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China

Abstract: Focusing on the limitations of conventional methods, a new method for testing the stability
of landslide monitoring network for long and narrow areas was studied. The process was divided into
three steps: Firstly, the relatively stability points were identified in the ITRF frame; Secondly, the
reference points displacement was calculated in the local reference frame as defined by relatively stabile
points; Thirdly, a displacement significance test was used to analyze the stability of these reference
points. Using GPS observations (2008-2011) of a landslide monitoring network in the Three Gorges
reservoir area, the stability of all reference points was tested: finding moved reference points during
three years of high water impoundment, with a horizontal displacement of the moved reference points
of more than 4 cm, with a maximum of 79. 4 cm. The displacement direction of unstable reference
points was physically inspected along with the geographical environment, revealing that they were
consistent with the results obtained from the proposed testing method.

Key words: the Three Gorges reservoir area; GPS; landslide monitoring; the stability of reference

points
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