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Comparing the Differential Network Adjustment with PPP for Kaohsiung
Liugui D015 Monitoring Stations Single Frequency GNSS Data
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ABSTRACT

Deploying a “simple monitoring station” is the current practice for monitoring the large-scale
potential landslide sites in Taiwan. Due to financial considerations, single frequency GNSS
receivers are utilized. This study takes the D015 site, located in Liugui, Kaohsiung city, as a sample
to understand the performance of these GNSS stations. From previous studies, the data collected
from these stations in 2017 have confirmed that there are many problems resulting from both
implementation and environmental factors. Frequent data error and data voids were found. Some

of these could be resolved with data processing, but not the problems from point determination
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geometry. While processed with Canadian CSRS-PPP services, the uncertainty presented as
the square root of sum of the three dimensional estimated coordinate variances all larger than 1 m,
for all six GNSS stations in D015. The data period covered was the month of October, 2017.
Because the “differential network adjustment” method could produce better results when the
baseline is short, this study evaluated the same dataset with this method. Daily static solutions were
derived. Although not many day observations could be processed successfully, only about 10%, the
result shows that the best results have uncertainty of 0.054 m and the worst uncertainty of 1.013 m,
after two gross errors were removed. It may be concluded that short baseline network of single
frequency receivers could reach cm level positioning with “differential network adjustment”.
However, from the data of the study period from D015, the factors including environmental

prevented this from being realized.
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% 1 & %% CSRS-PPP # i /% 95%- £ (H = ' m; ¢ = = %,2019b)

# 2-DOY | N E h [T = 4rz 42 | GDOP(95%)
1501-284 0.348 0.550 | 0.900 1.11 3.9
1502-283 0.350 0.478 | 0.933 1.11 3.5
1503-291 0.653 1.265 | 1.625 2.16 7.1
1504-302 0.604 1.080 | 1.586 2.01 4.9
1505-277 0.675 0.901 | 1.956 2.26 5.7
1506-274 0.381 0.483 | 0.996 1.17 3.5
NCT1-274 0.131 0.227 | 0.343 0.43 2.6
NCTU-274 0.002 0.004 | 0.008 0.01 1.8
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st | P AE AN Ah OE oN T R R
1501 0.0122| 0.0122[ 0.0122 0.021
1502| 1011 [2255.38| 704.579| 824.333| 3.2066| 0.7964| 2.5951 4.201
1502| 1012 [2255.51| 704.556| 824.191| 0.0281| 0.0388| 0.0732 0.087
1502| 1013 [2255.51| 704.536| 824.201| 0.0676| 0.1132| 0.1695 0.215
1502| 1027 [2255.51| 704.552| 824.233( 0.0201| 0.0227| 0.0445 0.054
1503| 1004 (2154.99| 425.698| 897.905| 0.0568| 0.0585| 0.1648 0.184
1503| 1026 (2154.98| 425.688| 897.923| 0.2747| 0.2735| 0.8766 0.958
1503| 1027 (2154.97| 425.701| 897.967| 0.3777| 0.4454| 0.8272 1.013
1504| 1005 (1077.26] -1.0906| 509.368| 0.0949| 0.0794|  0.326 0.349
1504| 1012 (1077.25] -1.1109| 509.369| 0.0315| 0.0422|  0.074 0.091
1504| 1014 (1077.27| -1.1251| 509.334| 0.0538| 0.0805| 0.1463 0.175
1504| 1026 (1076.37| -0.8811| 510.668| 0.1494| 0.2025| 0.3945 0.468
1505 1004 (922.483| 281.093| 306.773| 7.6144| 2.8379| 16.514|  18.405
1505 1027 (922.454| 281.144| 306.781| 0.048| 0.0377| 0.1579 0.169
1506| 1005 (1003.74| 1314.82| 158.77| 0.0405| 0.0532| 0.1803 0.192
1506| 1012 (1003.74| 1314.79| 158.702| 0.0335| 0.0456| 0.0956 0.111
1506| 1013 (1003.73| 1314.82| 158.736| 0.0717| 0.1236| 0.1875 0.236
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