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Gravity Potential Comparative Analysis around Korean
Peninsula by EGM96 and EIGEN—-CG01C Models
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Abstract : According to development of satellite geodesy, gravity potential
models which have high accuracy and resolution were released. Using the
EIGEN-CGO1C model based on low orbit satellite data such as CHAMP and
GRACE and the EGM96 model, geoid and gravity anomaly were calculated and
compared. The study area is located at 123" ~132° E, 33° ~43° N including
Korea. Comparing two models, very high corre'lation more than 0.90 in geoid
and gravity anomaly was observed, but in amplitude analysis the EIGEN—-CGO1C
model have higher amplitude in high frequency area. Gravity anomaly calculated
with both models shows a little difference in North Korea and some coast area
of the Yellow sea. Through power spectrum analysis, residual anomaly that can
be used in large scale structure or underground resources survey was
calculated.

Keywords : EGM96, EIGEN-CGO1C, Amplitude, Power spectrum analysis,

residual anomaly
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%ﬂ’i‘l T ARFoZ HTo] LolshA] X3k A2 gAbet
9ol B w9 F&3ir) 19704 o] F AFHA s
Al Houy FAFHA AFAKR F5o] 7153HA H
A eol=9} FHZAE T 5 A =HUG.

AT A el ZF Z]'u.-r_°ﬂ olgt pTolAAEE FHZIEA (Spherical harmonic
analysis)8to Al4tg A x| F %) 2 X el (Global geopotential) Ed& NASAS 1t}
E Fu] Y AE (GSFC ; Goddard Space Flight Center) 8l GEM—-T1,T2(1988,89)7}
GAE olF3 9len, 19913 vwlx edtole FHUSH(OSU)S Rapp, RH.ol <3
OSU91A =Edo] wuydr) m3t 1990dd =FE vz NASA. GSFC,
DMA (Defence Mapping Agency), OSU 5°] 8§50 7 N2 F8 ndg s g
o, 19963 EGMY6 (Earth Gravity Model 1996)% ¥ 71351 tt(Lemoine et al.,
1998). 2000t ol2& AFHA L T T/ GRACE, CHAMPE g o2 3l
EIGEN-CGO1CE do] F/M=E Yt} (Reigber, Ch. et al., 2004).

2 AFoME IUES FHoE FF123° ~132° %2433" ~43° 91 ATFAYE A
t31, EGM96¢t EIGEN-CGOICE Y-S o] &slo] dnte FH FHIWELZ ol3)st
FAstaar ok 2 Ag7F e A §5AS gekdtan A Z“ﬂ?f}?ﬂ A Zshe=
2 AFEHETAT oA ul§ Fas FPoly, AF A AHPEe} dFdr)
A 2 Ao thokdt e FAE F3 F A8 4L gorstn, volrh
B AAFZE Aol Q3 J|2ARE AlFstazt s

¢

]
oh

2N K

2. JIZ0|8

EGM96%} EIGEN-CGO1CE 2 FHZ3E M (spherical harmonic analysis) 9lA
xk=7F 360714 AlAtE oz ARWAA Y F s EE ¢F 50 kmolt}. zZ 29
9 ¢, S.= °l&sH Qel9] A AM e disturbing potential 7(rgHE T F
t} (Heiskanen and Moritz, 1967). &

T(r9.2) = -OH| 31(2)" L (Composmit+ S, sinmDP (05 )] (1)
7, .7 D AAEE S WA, AR R AR ‘
GM D A QYA
nm : spherical harmonic?] degree$} order
P,, . fully normalized Legendre functions
Cow Swm : Stoke's coefficients (fully normalized)
o)t} Bruns FTAo] &) XQol==
_T (@
7
y : A% 8 (normal gravity)
olt}, & gravity disturbance¥ disturbing potentiald] &9 FAnE = ég’=—-%z‘
2 AYHy, Yol get
@=& 2T (3)

ojt}.

- 262 -



EGM96% EIGEN-CGO1C =2« 23 uis Fadg ZH I v 3y

3

F ord /] degreet‘é A% 9] AmplitudeE ¥ el B¢t} Amplitudes degree’} Eof
|W A EIGEN-CGO1CEHo] tha M3 A&S HojFy glow, o= daa AF
5, AAAETE obd AT AR AT Bl Yt (Fig. 1).
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Fig. 1. Signal degree amplitudes comparison(EGM96 vs EIGEN—-CGO01C).

WGS84 AFEEAS 7122 EGMI63 EIGEN-CGO1C E%‘% ol-g-sto] FHz3s}
TAE Hdakg 36022 HAAlste], oA Aol 7|EE AAlsth(Table 1).
ALolE 7|8 AvtAoRE F BdY BF H|&skA oF 10~30m 4 WEE Koy, HA
koA GEwdgoz  AMAM3 FrEle AgE HAY  FYo|A A
EIGEN-CGO1C X ®o] EGM96 RdrRT} FL& W oA #FFXsti gle, F A8 B
T Ak Selag, geabde) mo| g Belx, Tl &5 EA FTolA Aelgel
HEA T (Fig. 2). 7 228 FgoldoA Aozt e FE& Fostr] f8td 5 A&
o AE EAlE ®koh AN etz el 7Y B Abo)

o299 FEag gHo @ A&E5Hd Ayt o FEo|oh(Fig. 3). # %A
9 AE F3) skdE welt YEtYE T AR AolE Geosat, ERSL 59 AF$
4 deldirA #FH H Axx EAHREE o]&3dte] AAE Smith and
Sandwell(1997) ¢} FEAE 9} AAA/AE T3 winste] £ w, EGMIcEE 9 (3
FA AR AHAFIE 0.79% EIGEN—CGOlCE%‘(O.M)EE} o4 A YErst
(Fig. 4). '
TGS v FHYs TS AX EAsc dRtF o7 Fubg Joa Ay
ol FAlel olst gyt AFHe] AFr] S i, AR oA ot
9 GF7) EAL #ET BYAHAEY BHS Eélo] F ord BF 12
AAsta, + B Fyo|ts e, =AY (Fig. 5).

Table 1. Spherical harmonic analysis Results

e

Model Min Max Mean S. D. _
zeoid 818 3354 23.32 538
EGM9%6 gravity 2951 106.82 19.01 2043
i zeoid 9.48 33.74 23.23 528
EIGEN-CGOI1C gravity ~3657 72.06 18.72 1836
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Fig. 2. Geoid undulations N (meter)
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(b) EIGEN—-CGO1C model
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Fig. 5. Separation of gravity field. Power spectrum and residual anomaly.
ojgi gt FrojoldL AYPaH eE A7 W AFFF WA= dZFxH 4FE s
g2, guE A7z Askatd gAlel f&35H4 888 &+ Aok & dFelA Aatd
ZAojoldE 71ES F¥oldt 47 0.99(EGM96), 0.98(EIGEN-CGO1C) 9] 2a#7
€ Holy, dAFo g ol WHE FEETH(Table 2).
Table 2. Spherical harmonic analysis Results
Model Min Max Mean S. D _
degree< 10.06 21.24 17.17 2.86
EGM3%6 12<degree< X | _-4938 87.93 1% 2056
N degree< ? 10.07 21.22 17.13 2.87
EIGEN-CGOIC 7o Gegree= 0 | -55.70 5401 168 1852
4. 2 & E9 _ ‘
e AZTA AL Lt AT oA EGMI6H EIGEN-CGOIC RR& o] &3}
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of zjeoltgt FHolAS Alsty, HlE AESATH WEH Hog2HE 7|ty &
e = AR FHARE AASte] A7 R Fojol g ALt
1. EGM963 EIGEN-CGO1C Al 20o]l=¢8}t FEold Rd& Z+zt 0.99, 0.929 a4
AZ et
2. ¥ 299 A359 Amplitude: degree’} HotxXHA EIGEN-CGOICE€o] thA
$AY AL woiFm glon, ol ATEWA A2 AT B Ytk
3. dFAAEe Aot JEL HulA oy T wd nX: n|LstA BAUERA dE
wakoz MAME Zbsts AL mAth
8ol A% EIGEN-CGOIC Edo] EGM96 EdHtt F& HANA ZE3}
I gloy, T AROA FALOE JHE BE xpolE Holy FRANI sivtnd Y
Baxoe Y28 g N&EH AT7F Besith £F Faolqd e A=
o}e] uvlmelA EGM96 R Ho] thhk ATV & ROoE FrHHIY, AT A7)
U Atgd A5 E Adstd AR E @A AVdE FE0F o ddEd
5. Power spectrum 4% F3lo R AF2Y At @A) f835HA 28
2 £ odE ZoolAdS AAEtt. AR FojoldE &S FHoldn 7z
0.99(EGM96), 0.98(EIGEN-CG01C) 9] A##AE Holo, AAA 2R o}zl ¥
A2 £X3oh
2 ATE T ABA FE FEAA ELHT U= EGMISE LS MNP ES T, A
22¢ 8549 EIGEN-CGOICE Idol HE /st & A8 & v, AESE &
Rold Baxel 5 @A A2l 27h5E A% g3l A% FANAY ALEFARR
b 2790, olie 4] A7ANEo] GIS DBE FEHo Egdoz @eldrhy,
2% BVECA ol2olAE AdEH P AAATE TP B ATEARH Ao
AA 714 ez Algdo
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