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Method of differential GPS to monitor large-scale land subsidence
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Abstract: The methods of monitoring large-scale land subsidence by static and kinematic differential global positioning system
(DGPS) were described in detail. Resulting from different reference planes, the difference between the measured subsidence by GPS
and by leveling were investigated. An example of monitoring Tianjin land subsidence by GPS was given. Through analyzing the
accuracy of Tianjin land subsidence monitored by GPS in 1999-2002, it was shown that static DGPS can take the place of
long-distance precise leveling for monitoring large-scale land subsidence.
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Fig.1 Difference between the measured land subsidences
by GPS and by leveling
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Fig.2 Layout of GPS points for monitoring land subsidence
in Tianjin
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Table 1 Inner accuracy of land subsidence monitored by GPS

Wl W A
1999 4 2000 4 2001 4 2002 4F
RIS / km 8~107 25~105 8~107 8~112
S AR 2 (0.62~7.6) x10°® (0.74~3.3) x10® (0.32~4.0) x10°® (0.71~9.8) x10°®
A/ mm 0.71 1.25 0.40 0.94
B/ ppb 0.25 0.34 0.12 0.51
AP BARUEE my/ mm 1.16~1.44 1.68~2.05 0.86~1.21 2.36~2.97
T EALEFRESE my/ mm 0.81~1.00 1.25~1.41 0.58~0.78 1.49~1.71
YIBFRAEZE my/ mm 3.1~42 45~58 23~3.9 47~5.6
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Table 2 Comparison between the measured subsidences by GPS and by leveling

DUFEE (1999~2000 4F) /mm

DUFEE (2000~2001 4F) /mm

DUFEE (2001~2002 4F) /mm

W5 SHll 5
L GPS K GPS-/KHE GPS KU GPS-KUE GPS AKHE GPS-KHE
1 8.9 19.6 -10.7 142 154 12 494 509 15
2 267 29.5 28 347 325 22 48.1 54.5 6.4
3 0.5 1.0 0.5 242 16.8 +7.4 / / /
4 139 94 +4.5 19 20.1 -18.2 53.5 47.8 +5.7
5 10.7 7.8 429 0.3 8.0 7.7 323 493 -10.0
6 132 18.3 5.1 48.1 55.6 75 29 75 46
7 415 55.1 -13.6 61.8 517 +10.1 83.6 87.9 43
8 107.7 101.6 +6.1 70.4 61.6 +8.8 / / /
9 3238 317 +1.1 / / / / / /
10 / / / 4.1 61.0 -16.9 492 376 +11.6
11 / / / / / / 34.0 455 115
12 / / / / / / 1242 138.4 +3.8
13 / / / / / / 96.7 78.6 +18.1
iR +6.67 +10.40 +9.08
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