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Development of Precise Point Positioning Solution
for Detection of Earthquake and Crustal Movement
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Abstract GPS is recognized the essential method to obtain the best result in the sphere of earth science that is
setting of International Reference Frame, decision of the rotation coefficient about the earth rotation axis,
detection of the crustal deformation, and observation of the diastrophism by high precision positioning except for
navigation, geodetic survey and mapping. Therefore, in this study, it was attempted to build an expert service
that enables non-experts to use high-precision GPS data processing. As a result, an Precise Point Positioning
Solution that can maximize user convenience simply by entering the minimum required information for GPS
data processing was developed, and the result of Precise Point Positioning Solution using GPS data provided by
National Geographic Information Institute was compared with result of ITRF.
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[Table 1] Data processing results - SUWN

Data input
Date X(m) Y(m) Z(m)
Campain name, Date, 2008-01-01 | -3062023.538 | 4055449.063 | 3841819.241
Plate, RINEX file 20080108 | -3062023.534 | 4055449.060 | 3841819.240
3 2008-01-15 | -3062023.527 | 4055449.063 | 3841819.232

2008-01-22 | -3062023.525 | 4055449.063 | 3841819.233

e 2008-01-29 | -3062023.534 | 4055449.070 | 3841819.234

2008-02-05 | -3062023.530 | 4055449.065 | 3841819.235

Creation for data processing
2008-02-12 | -3062023.526 | 4055449.064 | 3841819.238

G 2008-02-19 | -3062023.518 | 4055449.058 | 3841819.241

Data download 2008-02-26 | -3062023.519 | 4055449.059 | 3841819.228

2008-03-05 | -3062023.513 | 4055449.057 | 3841819.235

Ephemeris, Earth rotation model, 2008-03-12 | -3062023.515 | 4055449.061 | 3841819.224
Satellite clock error, Code bias 2008-03-19 | -3062023.504 | 4055449.056 | 3841819.218
2008-03-26 | -3062023.506 | 4055449.066 | 3841819.227

G 2008-04-02 | -3062023.506 | 4055449.070 | 3841819.236

Data processing 2008-04-09 | -3062023.520 | 4055449.088 | 3841819.252

2008-04-16 | -3062023.525 | 4055449.078 | 3841819.251

Result file creation, Print on screen 2008-04-23 | -3062023.534 | 4055449.080 | 3841819.263
2008-04-30 | -3062023.537 | 4055449.078 | 3841819.257

[Fig. 8] Data processing flow 2008-05-07 | -3062023.529 | 4055449.078 | 3841819.245

2008-05-14 | -3062023.529 | 4055449.067 | 3841819.245

2008-05-21 | -3062023.527 | 4055449.070 | 3841819.242

= A -05- - . . .
3. xo-l ol EH ;_?_l =5 1E_A 74 % 2008-05-28 | -3062023.538 | 4055449.047 | 3841819.252

2008-06-04 | -3062023.538 | 4055449.052 | 3841819.245

2008-06-11 | -3062023.546 | 4055449.044 | 3841819.245

2008-06-18 | -3062023.538 | 4055449.044 | 3841819.241

2008-06-25 | -3062023.530 | 4055449.032 | 3841819.229

;<7m15i5§ =3l o :17344~—ITRF2008 A
1E Sms Abastal UJ] = oA 2008-07-02 | -3062023.534 | 4055449.056 | 3841819.236

2008-07-09 | -3062023.549 | 4055449.041 | 3841819.232

AE A7hEE s o} u)maigrt.

APiE S8 AFEsh] f8) 2008d 14~20124 2008-07-16 | -3062023.545 | 4055449.030 | 3841819.227
129712 =9 7149 GPS HSARE 15Y TH= 2008-07-23 | -3062023.542 | 4055449.042 | 3841819.228
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[Fig. 9] Time series graph - X
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[Fig. 10] Time series graph - Y
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[Fig. 11] Time series graph - Z

[Table 2] Comparison of crustal movement speed

X(m/year) Y (m/year) Z(m/year)
PPP solution -0.0260 -0.0093 -0.0097
ITRF2008 -0.0242 -0.0115 -0.0112
Deviation 0.0018 0.0022 0.0015

Hudr)Ze] 243} ITRF20088] 2= X, Y, Z
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