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DAMPED L AMBDA AL GORITHM OF SINGL E EPOCH GPS POSITIONING
FOR RESERVOIR INDUCED DEFORMATION MONITORING

Liu Genyou and Hao Xiaoguang

(Institute of Geodesy and Gepohysics, CAS, Wuhan 430077)

Abstract  The accuracy of approximate coordinates of deformation station provides useful constraint condi-
tion for sngle epoch GPS postioning. Utilizing the characteristic of deformation at the stations and smoothing
approach makesthd' damped LAMBDA agorithm for sngle epoch GPSpostioning” suitable for staticaly defor-
mation monitoring. Consequently , two kindsof processng mode including‘ static monitoring mode” and* kine-
matic monitoring mode” are unified into & static and kinematic monitoring mode”. The effectiveness of new
method is tested by following two experiments: smulative deformation observing and GPS surveying on
Ceheyan Dam. The experiment resultsindicates that red time gpoch podtioning accuracy is better than 2 cm,
and smoot hing coordinates of observationsfor 2 hourscan reach the level of 3 mm. Theprocessng approach with
two fiducial stationsis discussed, and the influences on the postioning accuracy by use of dngle fiducial station
or double stations are compared.

Key words:reservoir deformation monitoring , sngle epoch GPS podtioning , damped LAMBDA agorithm ,static
and kinematic monitoring mode ,accuracy
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Fig.1 Coordinates time seriesof sngle gpoch GPS positioning. (a) before deformation (b) ater deformation
-233.6260 :— — -
5 -233.6280 —| T P I
-233.6300 —| \’_“\.——/
T T T T e T T e e e
480 960 1440 1920 2400 2880 3360 3840 4320 4800 5280 5760
39.3300 o
39,3280 e e
€ 393260 -~ I S
“! 39.3240 T -
38,3220 T T T T T T T T T T T T
480 960 1440 1920 2400 2880 3360 3840 4320 4800 5280 5760
-1.4380
-1.4400
E 14420
= .1.4440
-1.44B0 T T T T T T T T T
480 960 1440 1920 2400 2880 33680 3840 4320 4800 5280 5760
FsC ( 158)
2 2 ,

Fig.2 Smoothing results usng 2 hour data. (triange:before deformation ;cross:&fter deformation)
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1 2 (Pnnade ) (m)
Tab.1 The comparison between Smoothed results of single epoch GPS positioning and static computed results by Pinnacle
software(m) .
N E U
Finnacle RFinnacle RFinnacle Finnacle
1 -233.6268 - 233.626 6 39.326 6 39.326 2 -1.4426 -1.4439 236.918 0 236.917 8
2 -233.6281 - 233.6277 39.3253 39.325 5 -1.4410 -1.4426 236.919 1 236.918 7
3 -233.6294 - 233.6291 39.324 6 39.324 1 -1.4432 -1.446 9 236.920 2 236.919 9
4 -233.6295 - 233.629 6 39.324 5 39.324 6 -1.444 2 - 1.446 2 236.920 3 236.920 5
5 -233.6301 - 233.6297 39.3237 39.324 0 -1.444 3 - 1.446 2 236.920 8 236.920 5
6 -233.6299 - 233.6301 39.324 5 39.324 3 -1.4430 -1.446 2 236.920 7 236.920 9
7 -233.6279 - 233.6281 39.324 9 39.325 3 -1.4441 -1.446 0 236.918 8 236.919 1
8 -233.6283 - 233.628 2 39.324 6 39.3250 -1.4415 -1.4420 236.919 2 236.919 1
9 -233.6279 - 233.6277 39.3250 39.325 6 -1.4409 -1.4435 236.918 8 236.918 7
10 - 233.626 7 - 233.626 7 39.325 4 39.3250 -1.444 6 -1.4452 236.917 7236.917 7
11 - 233.627 2 - 233.626 8 39.325 8 39.326 0 -1.442 8 -1.444 2 236.918 3 236.917 9
12 - 233.6280 - 233.628 1 39.324 9 39.324 7 -1.44009 -1.4434 236.918 9 236.919 0
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