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A study on the Geoid of the GPS/Leveling and Geopotential Model
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ABSTRACT

To utilize the survey method using the geodetic satellite GPS, we tried to analysis the GPS/Leveling and the
geopotential model of the 26 GPS observation points including 23 BM and 3 triangulation points with
approximately 16-km interval selected from the Andong geographic map with a scale of 1:250,000. The average
deviations of the geopotential model calculated from the results of analysis to the GPS/Leveling and the
previously developed geopotential models(EGM96, OSU91A, and KGEOID), are 0.493 m, 0.277 m, and 0.195
m, respectively and RMS errors are £0.299 m, +£0.152 m, and £0.133 m. The general trend of geoid
undulations, however, shows an increasing pattern to the NW-SE direction. It has been also reported that the
geoid undulation related with topographic-highs and geoid-highs although very poor relationship is shown in

this area.
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Fig. 1. Index map of GPS network
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Fig. 2. The conceptual map of geoid undulation
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Table 1. The coordinate of the KAO GPS observation site
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Table 2. Comparative Analysis of GPS/Leveling and Geopotential model

WGS84 2 E A

il A =0 9=0  =om HES A B C D =4
1 128.112668 36.352344  119.985 92.550 27.44 -0.55 028 0.03 AT A
2 127.898153 36.962357  98.172 71.611 26.56 -0.89 -0.09 035 %5 O
3 128.119400 36.119557  103.017 75.339 27.68 -0.52 027 0.02 A4 O
4 128363356 36.034101 75411 47317 28.09 023 0.28 047 7 O
5 128462386 36.666394  122.127 94,148 27.98 -0.55 034 0.09 S EINO)
6 128.338041 36.927800  177.706 150.129 27.58 -0.50 0.40 -0.04 2% O
7 128.16402 36.509777  91.565 64.409 27.16 -0.60 027 -0.07 43 0O
8 128.196591 36.590432  118.598 91.078 27.52 -0.70 0.18 0.11 3 O
9 129442872 36713555  38.950 9.984 28.97 -0.46 -0.03 0.12 HZ O
10 129.393956 36.368902 179911 150.160 29.75 -0.75 -0.34 -0.23 99 A
11 127770002 36.010604  304.800  277.733 27.07 -0.50 0.37 0.25 45 O
12 129.343871 36076088  54.406 24.833 29.57 0.16 0.13 0.29 2% 0O
13 129.102894 36.645311 248272 218272 29.68 -0.81 0.22 -0.23 % O
14 129.056983 36435452 245.086  215.688 29.40 0.77 0.17 0.09 A4 O
15 129.394484 36962564 34377 5.774 28.60 0.12 -0.30 0.34 +3 O
16 128.914934 36934740 345.849  316.542 29.31 -0.76 -0.07 0.18 9 O
17 128.897686 36.228295 389.517  360.105 29.41 -0.36 -0.19 0.26 35 O
18 128.625919 36.828650 177.184  148.606 28.58 0.72 0.16 -0.21 |+ O
19 128.547862 36.882807 404.654  376.720 27.93 -0.32 0.58 021 FE A
20 128.695325 36.351173  118.541 89.946 28.60 -0.25 047 027 944 O
21 128.563956 36.198397  115.552 86.972 28.58 -0.49 0.21 0.20 =9 O
22 128.861758 36.671731 249.044  222.731 26.31 -0.31 0.49 0.26 %8 O
23 127.873393 36.443507  202.896 176.210 26.69 -0.36 0.46 025 #71 O
24 128428352 36393449  93.179 65.288 27.89 -0.25 0.54 031 A O
25 128.730907 36.566471  121.775 93.139 28.64 047 0.34 0.13 ks O
26 129.095188 36.176338  255.796  225.900 29.90 0.49 0.05 -0.07 714 O

A : GPS/Leveling Geiod; B : EGM9 Geiod-A; C : OSU91A-A; D : KGEIOD-A; O : #E34 ; A : 443,
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Fig. 3. WGS84 Geiod difference between GPS/Leveling and
Geo-Potential models, GPS/Leveling and KGEIOD98
model
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Fig. 5. Trend analysis of the geoid undulation in the Andong
area
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