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Geoidal Heights Analyses in and around Korean Peninsula
using EGM96 and OSU91A Geopotential Model
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ABSTRACT

Geopotential models were used to determine the reference surface in geoid modelling and until now, OSU91A
model has been most widely used in the world. But what so called EGM96, GSFC/DMA geopotential model
published in the latter half of the 1996 by GSFC/DMA project. In this paper, we intended to compare the results
of spherical harmonic analyses using the both geopotential model and the spherical harmonic analyses performed
up to degree and order 360 and the gravimetric geoidal heights considering gravity data on each 3 X 3grid
point in and around Korean peninsula. The results showed that the average geoidal height of study area com-
puted from EGM96 is larger 0.40 m than that computed from OSU91A and the gravimetric geoidal heights us-
ing EGM96 is larger 0.35 m than that using OSU91A model
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H 1. Parameter values of both geopotential model

Figure GM (m’/s%) a(m)
OSU91A 3,986,004.360x 10° 6,378,137.0
EGM96 3,986,004.415% 10° 6,378,136.3
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IE 2. Statistics of output computed from OSU91A and EGM96 by spherical harmonic analyses

Geopotential Model FIGURE MIN. MAX. MEAN S. b.
Gravity Anomalies Agay (mgal) -95.02 85.59 17.72 16.42

OSU91A
Geoidal Heights Ngy (m) 8.85 33.02 23.29 5.33
EGMY%6 Gravity Anomalies Agew (mgal) -110.24 107.97 18.87 20.67
Geoidal Heights Ney (m) 8.18 33.68 23.67 5.38
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Longitude (E)
8! 2. Gravity anomalies computed from EGM96 (up
to degree and order 360, refered to GRS80) [Contour
Interval : 5 mgal]
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18] 3. Geoidal heights computed from EGM96 (up to
degree and order 360, refered to GRS80) [Contour In-
terval : 0.5 m]
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E 3. Statistics of gravity anomalies computed from
gravity data

FIGURE MIN. MAX. MEAN S. D.

Gravity Anomalies
Agea (mgal) 90.12  159.59 1626 1538

H 4. Statistics of output computed from both geopotential model and gravity data

FIGURE Used Model MIN. MAX. MEAN S. D.

Residual Gravity Anomalies OSU91A -68.70 141.21 -1.45 14.99
(Ag..; : mgal) EGM9%6 -92.36 121.39 -2.67 16.75
Residual Geoidal Heights OSU91A -3.97 2.25 0.00 0.96
(Nyres : m) EGM9%6 511 1.88 0.00 1.12
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H 5. Statistics of gravimetric geoidal heights com-
puted from both geopotential model Plus gravity
data (unit : m)

Gravimetric geoidal
heights

OSU91A+gravity data  8.98 3351 2329 5.09
EGM%+gravity data  8.26 3425  23.64 522

MIN. MAX. MEAN S.D.
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Latitude (N)

Longitude (E)
2l 4. Residual gravity anomalies computed from gra-
vity data and EGM96 [Contour Interval : 5 mgal]
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3 5. Residual geoidal heights by FFT [Contour

Interval : 0.2 m]
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12| 6. Gravimetric geoidal heights from OSU91A geo-
id plus residual geoid [Contour Interval : 0.25 m]
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Latitude (N)

Longituds (E)
38 7. Gravimetric geoidal heights from EGM96 geo-
id plus residual geoid [Contour Interval : 0.25 m]

E 6. Differences between EGM96 and OSU91A
Model

FIGURE MIN. MAX. MEAN S.D.

Gravity Anomalies

Agoy (mgal) -35.31  67.60 1.62 11.05

Geoidal Heights

Newt (m) -4.07 5.02 0.40 0.98
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18| 8. Gravity anomaly differences between EGM96
and OSU91A [Contour Interval : 5 mgal]
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38 9. Geoidal height differences between EGM96 and
OSU91A [Contour Interval: 0.2 m]

I 7. Differences between GPS/Leveling geoid and

both model ,
Geopotential model Mean differences Standard Deviation
name
OSU91A -23.6 cm 94.7 cm
EGM96 21.1cm 51.7 cm
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I 8. Differences between both gravimetric geoidal

heights (unit : m)
FIGURE MIN. MAX. MEAN S. D.
Differences -1.61 1.86 0.35 0.36
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