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ABSTRACT

Keywords: e-GNSS, VBS-RTK, CORS, earthquake

A.Background

The e-GNSS real-time kinematic positioning system (be called for short as e-
GNSS system) provides real-time RTK service with 2 centimeter precision and
has been used for geospatial data collecting. Due to the plate collision, the e-
GNSS system updates the CORS' coordinates regularly to keep the
interrelationship because of the surface displacement in Taiwan. So after a big
earthquake, NLSC should re-calculate the system coordinates and the
transformation model to keep the service precision. At the meantime, NLSC
also should examine the precision of basic control points in these area, to make
sure the precision fits surveying work.

B.Study method and process
The magnitude 6.2 earthquake struck at 11:50PM 6 Feb 2018 (UTC+8) with
10 kilometers depth. The Hualien County emergency operation center has
reported that several residential buildings either collapsed or tilted. NLSC
execute detecting procedures to keep the e-GNSS system service precision.
1. Re-calculate the CORS displacement
Collected 53 CORS' GNSS data which locates between south Yilan
County, Hualien County and north Taitung County. The biggest
displacement is about 45 centimeters on CORS (named HUAL) which
belongs to the Central Weather Bureau
2.Update the e-GNSS system coordinates
Base on the prior re-calculate result, NLSC chose 22 CORS which
displacement more than 1 centimeter, and executed these data by using
Bernese software with IGS Rapid products from 7 Feb to 13 Feb, 2018.
Finally NLSC wupdated the e-GNSS system coordinates and
transformation model.
3. Examine the precision of basic control points
According to the data analysis result, the surface displacement point out
that the precision of basic control points are inconsistent on the north
Hualien County.
NLSC arranged static surveying for the 53 basic control points and
calculated the results based on 22 CORS data from the Xiulin Township
to the Fenglin Township.

Xl



4. Update the basic control point coordinates and the coordinate

( 1). NLSC analyzed the CORS and chose the CORS whose
interrelationship are better than 1/100,000 as reference stations on
TWD97[2010], combined these baselines with the basic control points
and calculate the results.

(2). NLSC also updated the coordinate transformation model by using the
53 basic control points results, and using the e-GNSS system to check
the 43 precision of basic control points, the results showed that the
transformation precision is good enough for applied surveying.

C.Important discoveries
There are 4 important discoveries coming up from this study:

1. The displacement of the e-GNSS system will reduce the system efficacy
and expend more time to get the initial fixed result.

2. The spatial relationship is inconsistent in small area after the big
earthquake, these CORS' information used for establishing the coordinate
transformation model is too far to indicate.

3. The basic control points’ interrelationships are inconsistent after the big
earthquake, the precision can’t provide the surveying work.

4. NLSC calculate the coordinates of the CORS first, and then using these
results to calculate the basic control points coordinates. All results used to
provide the coordinate transformation model and get better service
precision.

D.Recommendations
This project comes to 2 recommendations:

1. NLSC should take it as a big earthquake which could affect the e-GNSS
system service when an earthquake occurred whose magnitude is over 6,
locates within Taiwan mainland or 20 kilometers off seashore, above 30
kilometers depth. If NLSC finds the anomalous CORS displacement in
earthquake area, the standard operation procedure should execute to
figure out.

2. Due to the plate collision, the earthquake occurs frequently in Taiwan, NLSC
should present the analysis results to the Ministry Of Interior, in order to
evaluate the necessity of updating the coordinates.
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DAREH R B 1/100,000 22 AR EL TdiE (AR5 ERE)  PHHER
317100, 000 2 A F=ppl € 473 B A4 185 T X418 0 3 F H b 2+
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NDHU L g 0.010 | 0.259 | 0.077]|101 # =2 - %45 (GPS i =)
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dN dE dh dS
1 U238 -0. 010 0.000 0.082] 0.010
2 E316 -0. 007 0.025 0.024] 0.026
3 U102 -0.013 0.025 0.066] 0.028
4 U007 -0. 021 0.023 0.060{ 0.031
) U103 -0. 034 0.024 0.058] 0.042
6 U091 -0. 031 0.039 0.087 0.050
7 U086 -0. 023 0. 053 0.109] 0.058
8 U239 0.011 0. 061 0.060{ 0.062
9 E307 0. 004 0.075 0.014] 0.075
10 U104 -0. 063 0. 041 0.087 0.075
11 U231 -0. 030 0.076 0.096] 0.082
12 BD88 0. 028 0.080] -0.010{ 0.085
13 U096 -0. 081 0.036 0.117 0.089
14 0026 0. 085 0. 042 0.092] 0.095
15 U067 0.015 0.095 0.048) 0.096
16 077 -0. 033 0. 097 0.097 0.102
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17 U025 0. 089 0. 051 0.111} 0.103
18 U074 0.016 0.102 0.080] 0.103
19 E007 -0. 096 0. 050 0.059] 0.108
20 U027 0.122 0.041 0.043] 0.129
21 U053 0.039 0.126 0.023] 0.132
22 U028 0.118 0.072 0.039] 0.138
23 E302 0. 050 0.129 0.071 0.138
24 E902 0. 127 0. 057 0.069] 0.139
25 0223 0.130] -0.058 0.098] 0.142
26 0040 0.062 0.134 0.008] 0.148
Al E549 0.012 0.148 0.003] 0.148
28 U064 0. 060 0.144 0.035 0.156
29 U013 0.145] -0.083 0.165] 0.167
30 0071 0. 042 0.165 0.075 0.170
31 U237 -0. 169 0.028 0.160[ 0.171
32 0094 0.013] -0.172 0.387 0.172
33 E331 0. 080 0.168] -0.021] 0.186
34 E415 0.130 0.134] -0.045] 0.187
35 U083 -0.186 0.029 0.122] 0.188
36 E315 -0. 181 0. 057 0.121] 0.190
37 E319 0.190 0. 042 0.067 0.195
38 U055 0.090 0.174] -0.013] 0.196
39 U057 0. 154 0. 149 0.013] 0.214
40 U050 0.174 0.149] -0.010{ 0.229
41 U222 0.194| -0.142 0.267 0.240
42 U058 0.235 0.070 0.195] 0.245
43 1004 0.243 0.079 0.029] 0.256
44 U038 0.243 0.095 0.020{ 0.261
45 U224 0. 259 0. 040 0.069] 0.262
46 E637 0.292 0. 046 0.186] 0.296
47 U070 -0.315  -0.025 0.167 0.316
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