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ABSTRACT

This paper suggests that coefficients models of the Earth's gravitational potential can be used to calculate
height anomalies which are then reduced to the geoid undulation to determine more precise geoid undulation.
The potential coefficients and modified coefficients of EGM96 and KODEM33 digital elevation model in and
around the Korean peninsula were used for this study. The magnitude of height anomaly computed in this study
reached 0.025 m and the mean vaule showed -0.015 m. In this study, geometrical geoid undulation was derived
from GPS/Leveling data for evaluating the precisely computed geoid undulation. In comparison with geometric
and gravimetric geoid undulations, mean value and standard deviation of the differences showed 0.0114 m and

0.2817 m respectively and it showed the improvement of results.
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constant value remarks
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Table 2. Statistical characteristics of the KODEM33 digital
elevation model(Unit:m)
Min. Max.

Points Mean sd rms
value value

40001 18033 0.04 242963 321.07 36825
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Fig. 1. Contour map of height anomaly (Countour interval=0.02 m)

Table 3. Statistical characteristics of the spherical harmonic analysis of EGM96 geopotential model with original and
modified coefficients

Geoidalundulation Gravity anomaly Disturbing Heightanomaly " "

(m) (mGal) potential (mGal) (m) &) ne
Min. value 7.643 -110.683 -102.596 -0.283 -11.631 -14.286
Max. value 33.008 108.496 117.292 0.025 9.047 17.504
Mean 23.094 18.933 26.206 -0.015 0.982 4.017
std 5.368 20.641 21.149 0.041 2.692 4.250
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Table 4. Statistical characteristics of terrain correction and

geoidal effect
Terrain Geoidal effects by
corrections(mGal)  terrain correction (m)
Min. value 0.006 -0.257
Max. value 47.875 0.882
Mean 1215 0.000
std 2.530 0216

Table 5. Statistical characteristics of free-air anomaly of
gravity data, residual gravity anomaly, residual

geoidal heights
Free-air anomaly Residual gravity = Residual
of gravity data anomaly geoidal
(mGal) (mGal) heights (m)
Min. value -90.124 -110.781 -5.703
Max. value 159.590 95.682 1.899
Mean 16.263 -3.885 1.724 X 10
std 15.383 18.047 1.298
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Table 6. Statistical characteristics of the geoidal heights by
sum of each wavelength

NEcmgs Neomos+Nres Neomos+Nres+HNre
(m) (m) (m)
Min. value 7.647 7.744 7.732
Max. value 33.008 33.876 33.705
Mean 23.094 23.094 23.094
std 5.351 5.255 5227
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Fig. 2. Contour map of the precise gravimetric geoid model referred to WGS84 (Contour interval=0.2 m)
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Table 7. Difference between the final gravimetric geoid and GPS/Leveling geoid

No Latitude Longitude Gravimetric Ellipsoidal Orthometric /Lﬁi}ig Difference
(degree) (degree) - : - -
: Geoid (m) Height(m) Height(m) Geoid(m) (m)
1 35.906442 126.935339 249199 29.9593 5.3966 24.5627 0.3572
2 35.876342 126.924431 24.7901 42.1960 17.6964 24.4996 0.2905
3 35.855844 126.904978 24.8900 59.1269 34.5854 245415 0.3485
4 35.828083 126.892450 24.8487 36.4180 11.8958 24.5222 0.3265
5 35794164 126.877264 24.6504 34.2669 9.8435 24.4234 0.2270
6 35.766942 126.861908 24.5925 31.6640 7.2710 243930 0.1995
7 35.734194 126.843919 24.7109 30.5300 6.0788 244512 0.2597
8 35.703892 126.787072 24.5431 36.3604 12.0251 24.3353 0.2078
9 35.654949 126.784986 25.2949 433520 18.6182 24.7338 0.5611
10 35.618728 126.771839 24.8466 50.9913 264773 24.5140 0.3326
11 35.617158 126.721544 24.6513 36.0857 11.7152 24.3705 0.2808
12 35.590569 126.677533 244113 28.0682 3.8448 24.2234 0.1879
13 35.555803 126.697183 23.7299 54.1131 30.1900 23.9231 -0.1932
14 35.521058 126.703439 23.8904 58.9755 34.9417 24.0338 -0.1434
15 35.494105 126.700781 24.5869 57.5652 33.1664 24.3988 0.1881
16 35.455322 126.695289 22.9053 82.3380 58.7551 23.5829 -0.6776
17 35414055 126.747031 253115 309.2700 284.3966 24.8734 0.4381
18 35.374628 126.807153 24.6135 94,0250 69.3914 24.6336 -0.0201
19 35.320975 126.802911 24.8340 86.5790 61.8086 24,7704 0.0636
20 35274433 126.792972 24.0708 144.2360 119.8304 24.4056 -0.3348
21 35237947 126.818097 23.8792 57.1050 327432 24.3618 -0.4826
22 35.186039 126.867925 242702 63.8260 39.1665 24.6595 -0.3893
23 35.138178 126.901131 253384 74.1310 48.8452 25.2858 0.0526
24 35.085408 126.867686 25.0282 63.4290 38.2964 25.1326 -0.1044
25 35.058155 126.848875 24.8907 47.0070 21.9378 25.0692 -0.1785
26 35.039617 126.805136 24.6980 38.6240 13.6830 249410 -0.2430
27 35.033063 126.731675 24.6742 42.3730 17.5371 24.8359 -0.1617
28 35.006153 126.711667 24,7955 32.0460 7.1510 24.8950 -0.0995
29 35.019189 126.636925 21.7524 37.4800 14.2376 23.2424 -1.4900
30 35.032730 126.551275 24.6746 36.8340 12.2444 24.5896 0.0850
31 35.009850 126.515842 24.3571 37.0680 12.6612 24.4068 -0.0497
32 34.968255 126.456281 24.4069 41.3470 16.9605 24.3865 0.0204
33 34.908283 126.432958 23.7284 38.3322 14.2664 24.0658 -0.3374
34 34.835978 126.421156 23.7475 38.1750 14.0940 24.0810 -0.3335
35 34.805053 126.396350 23.6609 28.5813 4.5679 24.0134 -0.3525
36 34.782731 126.384100 24.5366 27.2442 2.7960 24.4482 0.0884

& AQE BARAS Aoy, s A eol=
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Table 8. Statistical characteristics of the each geoid differences

NEGM96 - NGPS/Leveling

(Negvss + Nres) — Napsiteveting

(Necmss + Nges + Nio)

(m) (m) — NopsrLeveting (M)
Min. value -0.1648 -0.5238 -0.6775
Max. value 0.9244 0.7042 0.5610
Mean 0.4405 0.1630 0.0114
std 0.2533 0.2893 0.2817

4 Gravimetric geoid
% GPSH eveling geoid
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Fig. 3. Comparison between gravimetric geoid and GPS/
Leveling geoid
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