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Development of the Geoid Model in Korean Peninsula
referred to Bessel Ellipsoid
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ABSTRACT

This paper deals with the geoid modelling in and around Korean peninsula referred to Bessel ellipsoid. Sev-
eral useful data were used to compute precise geoidal heights referred to GRS80 by remove and restore tech-
nique and FFT technique was used to evaluate Stokes' integral. All grid point elevations extracted from GTOPO
30 and Bessel coordinates of all grid point were computed through coordinates transformation by applying three
transformation pararueters. Finally, geoidal heights referred to Bessel ellipsoid were calculated by geometric
method. As the results of this study, a precise gravimetric geoid model referred to GRS80 (KOGGDM33) and
geoid model referred to Bessel ellipsoid(KOBGDM33) in and around Korean peninsula were developed.
KOBGDM33 shows the gradual distribution of geoidal heights from -91.8 m in Yongampo to -39.0 m in the
straits of Korea.
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| BESSEL Geoidal Heights Calculation |
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38! 4. Flow chart for BESSEL geoidal heights cal-
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I 1. Statistics of deflection of vertical and astro-
geodetic geoid

FIGURE (unit) Minimum Maximum Mean

XAI(& : second)
ETA(™ : second)
Geoidal Heights(meter)
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37.00 |+

Lat ttude
®
S
AN
\\
N
~N
<
B

126,75 126,76 127,76 128.76  129.76
Long ltude
18 6. Contour map of astro-geodetic geoidal heights
referred to Bessel ellipsoid
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E 2. Gravity anomaly value of each wavelength and
residual gravity anomaly computed by remove
technique (unit : mgal)

Minimum Maximum Mean

-95.02 85.59 17.72

Figure

Long wavelenhth(Agau)

Medimum wavelength(Age,) -90.12 15959  16.26
Short wavelength(Ag:) 0.00 20.55 0.89
Residual gravity anomaly(Ag.,) -68.70 14121 -1.60
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I 3. Geoidal effects of each wavelength and residual
geoid computed by FFT technique (unit : meter)

Figure Minimum  Maximum  Mean
Long wavelenhth(Ne.y) 8.85 33.02 17.72
Residual geoid(Nagres) -4.06 2.12 -0.15
Short wavelength(N,) -0.06 0.15 0.00

I 4. Precise gravimetric geoidal heights of KOGGDM33
referred to GRS80 (unit : meter)

Figure Minimum Maximum Mean

Geoidal heights(Nogsso) 9.24 33.52 23.18
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80 (Contour interval=0.2 m)
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I 5. Difference analyses between KOGGDM33 and GPS/
Leveling geoid (unit : meter)

Figure Minimum Maximum Mean  S.D.
Geoidal heights
differences -1.055 0.915 -0.009 0.459
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H 6. Statistics of GTOPO30 and KODEM33 in and
around Korean peninsula (unit : meter)

Figure Minimum Maximum Mean
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I 7. Tokyo datum geoidal heights of KOBGDM33
referred to Bessel ellipsoid (unit : meter)

Maximum Mean

-13.52 -63.94

Minimum

-116.14

Figure
Geoidal heights
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%8 9. Contour map of KOBGDM33 referred to Bes-
sel ellipsoid (Contour interval=1.0 m)
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E 8. Computation results of geoidal differences with astro-geodetic geoid

Latitude Longitude XAI ETA astro gd. Differen.
37.32565 126.5927 11.687 -11.888 -61.80 5.7209

37.37513 126.2107 8371 9.357 -63.67 5.7320

37.41295 127.4514 11.052 -3.346 -60.44 4.2842

37.34061 127.0552 5.971 2.284 -61.62 4.2967

32.29293 130.5320 -12.542 5.606 -48.95 2.7734

37.15034 126.3541 13.467 12.024 -61.45 6.0276

37.14450 126.0620 7.002 10.742 -62.60 6.3379

34.58254 128.1212 4.674 -4.105 -44.15 -2.4682
34.58032 126.4347 11.990 -7.761 -50.56 -0.3582
36.52584 128.3253 12.631 9.274 -53.78 0.7889

36.34473 1272517 10.230 -14.228 -55.85 2.9251

37.23487 127.3142 8.200 -12.985 -59.66 45272

35.43515 126.3827 9.424 -10.812 -54.27 2.0782

35.21328 126.3059 11.706 -12.321 -53.07 2.2117

35.13140 128.3648 12.576 -9.804 -43.71 0.6586

36.11316 126.5301 11.665 -12.152 -55.63 4.7372

35.58311 128.1955 11.459 -12.379 -49.32 -0.7219
36.22523 128.4309 11.664 -15.022 -50.25 1.7017

37.02442 127.1037 8.893 -13.852 -58.93 4.8157

37.26419 129.1104 17.188 -2.020 -54.78 0.7848

37.45557 128.5103 17.950 -3.331 -57.55 1.7780

36.21084 128.0646 10.339 -12.301 -52.29 1.5216

36.22081 129.2338 10.256 -2.900 -47.61 -0.2369
36.57011 129.2506 13.104 -0.452 -51.12 -1.2855
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E 8. Continued

Latitude Longitude XAl ETA astro gd. Differen.
36.45155 126.2960 11.345 -14.255 -59.43 4.2604
36.46402 126.5543 14.175 -13.339 -58.34 4.1593
35.56488 127.0718 10.590 -15.085 -53.62 0.5560
37.12475 127.0405 11.487 -14.071 -60.04 4.5275
36.06010 127.3344 12.804 -14.100 -52.86 3.5460
37.16232 127.0322 8.751 -13.754 -60.36 4.4846
35.16470 129.1509 7.396 4.034 -41.14 -0.0736
35.14441 126.5229 10.958 -15.497 -51.19 2.6644
35.35017 128.0941 12915 -5.869 -47.74 -0.3699
35.55509 129.2613 13.552 -5.157 -44.62 -1.4491
37.02544 127.5435 11.850 -17.141 -56.76 5.2077
3732111 128.1057 12.559 -12.316 -58.45 2.3737
34.38416 126.3159 12.473 -12.798 -50.13 -0.7814
35.17262 127.3153 7274 -12.677 -48.74 1.2586
34.41044 127.1515 9.566 -10.320 -47.05 -2.1545

T 9. Difference analyses between KOBGDM33 and
astro-geodetic geoid (unit : meter)

Figure Minimum Maximum Mean S.D.
Gegiigf"] heights 468 6338 2227 2447
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