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Determinaticn of the Gravity Anomaly in the Ocean Area of Korean
Peninsula using Satellite Altimeter Data
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B g

B =28 Geosat, ERS-1, Topex/Poseidon $14 S 23] AL ks F49] $|= 30°N~50N, F= 120°E~
140°E A ellA9] § x5 sdis dlo|etg o]83te] FHe|E Axbsiuict. At WL Inverse FFT(Fast
Fourier Transform) ¥P-&- 0]-8-3}91.2.7, Stokes®] SAIAF WA A] 0 2 A4t F3ol gkt ks dAoX 54
3 FHdojete} viw 245

A=volete} )T E vlojet2 R AR $H o)Azt Aold] HRt vl AFelA HF -0.51 mGal, FEH
3} 13.48 mGale Ygl.om, F&djolets} OSUIIA x| e xqld mde e AR FHol kst fole] vl
A= 3F 11.93 mGal, EZ X} 19.19 mGalo]{ictk. =3, OSUIIA 2| L F &4 wala} HALE dvloet25E
AR 2ol Agte] Ao v A7} 7 5.30 mGal, U} 19.62 mGale]ict. o] 248 1= dlojet2
2] A4 FHo| AL X olr AAbel] ALEEE 4= 9lE Helrt.

ABSTRACT

Gravity anomalies were recovered on a 5 X5 grid using the sea surface height data obtained from the com-
bination of Geosat, ERS-1, Topex/Poseidon altimeter data around Korean Peninsula bounded by latitude
between 30°N and 50°N and longitude 120°E to 140°E.

In order to recover the gravity anomalies from SSH(Sea Surface Height), inverse FFT technique was applied.
The estimated gravity anomalies were compared with gravity anomalies measured by shipboard around Korean
Peninsula.

In comparison with the differences of gravity anomaly between measured data and altimeter data, the mean
and the standard deviation were found to be -0.51 mGal and 13.48 mGal, respectively. In case of comparison
between the measured data and the OSU91A geopotential model, the mean and the standard deviation were
found to be 11.93 mGal and 19.19 mGal, respectively. The comparison of gravity anomalies obtained from the
OSU91A geopotential model and the altimeter data was carried out. The results were mean of 5.30 mGal and
standard deviation of 19.62 mGal. From the results, we could be concluded that the gravity anomalies computed
from the altimeter data is used to the geoid computation instead of the measured data.
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Table 1. Statistics of satellite data in and around Korean Peninsula. [Number of points : 58,081]

Minimum Maximum Minimum Maximum Minimum Maximum Mean Standard
Latitude Latitude Longitude Longitude (m) (m) (m) Deviation
(m)
30° 50° 120° 140° 2.27 43.87 23.50 9.03
HOP =5 2 cost 41 HolEtel 57
e ntl £ d7dMe fA 1w dolel, Al exeld vd2
S S TN Gy TEART SRS} Mol A2 3 o]
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Table 2. Statistics of gravity data in the region of Korean Peninsula. Unit : [mGal]
Satellite data Gravity data OSU91A geopotential model
to degree and order 360

Number of points 58,081 14,620 14,161
Minimum -191.63 -152.70 -12.23
Maximum 177.53 175.93 7.20
Mean 1.05141E-005 16.38 -4.07
Variance 15115.82 456.65 11.06
Standard Deviation 38.93 21.37 3.33
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Table 3. Statistics of gravity data in the ocean area of Korean Peninsula.

Unit : [mGal]

Satellite data Gravity data OSU91A geopotential model
to degree and order 360

Number of points 12,198 3,554 5,163
Minimum -145.75 -64.80 -9.68
Maximum 91.38 85.10 4.88
Mean -1.81 8.81 -4.17
Variance 702.77 355.67 7.33
Standard Deviation 26.51 18.86 271
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Fig. 3. Geoid undulation from satellite altimetry Con-
tour interval : 0.5 [m]
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Table 4. Statistics of the gravity anomalies difference between measured, altimeter and geopotential model.

Unit : [mGal]
Number Mean Standard Minimum Maximum
of points Deviation
Ag, 3,554 -0.51 13.48 -53.41 61.74
Ag 3,554 11.93 19.19 -65.54 88.53
Ag, 5,163 5.30 19.62 -55.10 114.02
Table 5. The residual gravity anomalies .
Range of the residual gravity anomalies in mGal (+10mGal) %
0~10 10~20 20~30 30~40 40~50 5
Ag 2071(58.3) 990(27.9) 378(10.6) 87(2.4) 22(0.6) 6(0.2)
Ag 1141(32.1) 1026(28.9) 684(19.2) 434(12.2) 217(6.1) 52(1.5)
Ag 2369(45.9) 1363(26.4) 784(15.2) 348(6.7) 1713.3) 128(2.5)
Ags = A gosusia - A g 4-3)
1200 31.9%
L 7
o37)4], A gs: At F2]o] A} (residual gravity anomaly) %
A gosuoia : OSU9IA A2 Z A mollollx] e a | ”
A 3600 A A 5T %%
o) FHol4 z | %%
Agu: TS dolehzyel AR b § | %%
A8 =2 o]A k& Minimum S L “' %% 13.1%
Curvature®] 2.2 W 2H} gk 5 L % % %
dolehEe Holdl Aol FHoluqrel Aol 0 5 | %%%
7V, BFEALE AL9-E Aoty & 4 o - ' %%% !
28, A5 Fevloles} SIYTE dojchz e A -
-
A FHolohel Ae] HELE 051 mGal, £ o el i i iem

A 1348 mGalelx, FHA, AE FHdlo]ele}
OSU9IA R ¥l md2ye A4RE gtzke] o]
A HFe] 11.93 mGal, EFHX7} 19.19 mGalo]
st 12 5-E] A 7-¢rt T Aol vl HFdghkel
0ol o SA 8N, EERAE o] HE-& & 5 9t

Table 5= Ato] FHAIRES] £EE vyehl i 9l
o},

Fig. 5, Fig. 6, Fig. 7 3t S|4t #£8
ehdl 3]2g a3o]t}.
Fig. 5= A& FHdolels} S|4 % dlojelof|A] Alat
g T At FHolUY ¥ XE AR
g awlelct adA] B 4 Qe vieh Ze] Ak
ZFHo| Azt F£E& -10 mGal~10 mGale] H$jellA]

Fig. 5. Distribution of residuals between the measur-
ed and the altimeter values of gravity anomalies.
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AARE zhe] ol Alghe] ¥-X 3= Fig. 79| AR ule}
7ro] Z 5,163 2] dlo|e} FojlA] -10 mGal~10 mGal ¥
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