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Abstract: The researchers compiled two sets of digital terrain data released by NORI (National Oceanographic Research
Institute, Korea) and NIMA (National Imagery and Mapping Agency, USA) respectively and analyzed a new set of 3" x 3"
gridded terrain data in order to calculate terrain correction value in gravity in and around the Korean Peninsula. Using this
new set of terrain data, the researchers developed an effective algorithm to calculate precise terrain correction value in
gravity considering Farth’s curvature and coded a fortran program to evaluate terrain correction value covering the surface
of which the radius reaches up to 166.735 km. The researchers also calculated terrain correction value over the southern
part of Korea. According to the statistics of terrain correction value calculated in and around the Korean Peninsula up to
166.735 km of surface radius, the maximum value soars to 56.508 mGal and the mean value is 4.539 mGal.
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A 79 71EE ggog wgshe Aod, o714
FAE AMlE FrAe 2449 Eololx 1
9] §3L 166.735 kmo|t}. LaFehr(1991)e] )3}
FE 166.735kmE 7= AT FES 2d
ARG o] frge wat u$ AU B
ARRE & F WA HUZ, ol wet APy
ol Agte BAo] WasdlA =),

27719 wdel whe AU Y 249 2 =
g FUg BAYQL0] YEo] shsdiA HoleH
24 AEe FEold AXE 7FsEA Fint
urhe] Scintrex AR} Hle] ZLS ARs 1pGal FE
0.1 uGald] £35L 7 SHAE Al 9o
™, GPSE &% 9] Aj2de g EGM96
AT+ FEEE N (Lemoine et. al. 1998), GRACE
(Gravity Recovery and Climate Experiment) $J430l
9% WA FEEd 2 $euet 999 Y A
Q0]= A4H(Choi et. al, 1997; FAIE, 2004) T2
8 3339 HAXE F om WY Y 24
g F A HAt Eg mF S A8 NIMA
(National Imagery and Mapping Agency)= & A7
o] APAEE AFL Stk o] AFE WGSs4 A
TERIAIE 7122 0.3333"x0.3333", 1"x 1", 3"
x3", 30" x30" AAe] FHAER Hoj U}, E3
YA et AYAGRARE 2,5008F¢] gt
Q1 S1%20003 9 7T00EFS] MRS E o)Ls)
o 19967 E T <2 g HAXE, F¥,
A, S 52 F3 o old uwa
O A2 84 AP RS 4 5 IA =Y
o 3 AFEY HE2 o4Fe] A8H BE
AgA 27} 7FsdAl Bo@R AL 7Ho]dL o) g
g APEAS sk Ao Hlg) oS g2 A
A & A HiT

THEREE Ave Hoo g 712y g B
ol A% B24L Hayford and Bowie(1912)7} A
=22 AR °lF Hammer(1939) AH=S
ol &3 WHE WENHOH, ol ZhE XYrA
o] Nz & 4 Utk A Kane(1962)S FXA|H
7 AFEE o83 APrA &S Esige
o, | e AFEE o4 AFEAo] Y
o vt A HFA 1986y ] AFR

o4
—

=

AL Y5l e 499 1kmx1km HFI® F
AAY A5E AFAL olE olEsld AFEHAS
FA9on, AWE 9(1990)= °)AFA WAL o
|8 APEA e}, 1 AT L1992y
Q1S AFEE o]&d AFRA st A7
oh T3 HFAT 0]9F(2001) 3" x 3" FAANF
ASE AL o]F o]g3le ke dYe] XY
BA) tiste] Aaiaint.

£ dFeME U FEole Al sk
AFEES IHT P4 239 Bullad B 23S
FeYgta B9 olo] wWE vbE 166.735 kmell 0|2
T APEAL & F = AASE AL
olZ AAMSKE Fortran T2 28-S 2P sIT

2A 23

Bullard(1936)= 833N Aol digh g
BAS A GAR W) ol A HFBouguer
slabo|2t H2%&, doH Ex g8 7|FHe2RE
FHSAATAY Folg FAZ e 73 Huo=
7% A BABullard A 73 2A HHe T
Ae 22 EBE 166.735km(1L )2 7HE 73
7 (spherical cap)oZ $HF3}o] 112‘794 ES 19
% 24 Bullard B), Z28]X Bullard B B¢ &=
AR FolHTh EAY B AF9 7|Ee Ut
BA-& B3 AP A (Terrain correction, Bullard C)
o|th(Fig. 1).

FA BAL P Bouguert 17409t Aule] =3
< Fadolg sHgsla FaEEe] A% AFS

b= 2 =3 o, 39 2943 »ynE
o] Bl 93 AF FHE AAs] A8
o] A& ARSI it SIAIGE AT o] o}

2
>~
9

o o3 FHEAE HWIH A= 1,000 mIME
7 Al o FE Tyt T 93 39
FARYG 11mGal A UeR}a, o] Aol A%
2,100molA 7FF #AA 1.5mGal A=Y o]t}
2,100m oFolMe 2 Zpol7t FopA I 4,150
mollXe F B9 9 g3t gl

Fig. 19] 7A Hol| oJgt 58 azjo] &A% A&
LaFehr(1991)9l] 2J3f thgs} 2] ==t

Agi=2rGp{(1 + Wh-AR} M



Fig. 1. The Bullard B correction for the curvature of the
Earth away from a gravity station (GS): black =the section
of the spherical cap directly underlying the infinite slab,
which pulls downwards increasing the observed value of
gravity; vertical stripes =the truncation of the infinite Bou-
guer slab at 166.735 km, which decreases the observed value
of gravity, after LaFehr (1991).
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Fig. 2. Plan view of Kane’s innermost zone.
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Fig. 3. Octant terrain.
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Fig. 4. A: Perspective view of the inner zone with four comners above gravity station level. B: Plan view of the inner zone (Ma

and Watts, 1994).
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Fig. 5. Terrain prism.
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Fig. 6. Height difference due to Earth’s curvature.
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Fig. 7. Schematic diagram to show the difference between
infinite slab and spherical shell terrain correction. A: topogra-
phy model B: infinite slab correction and comection of
height due to Earth's curvature. C: Bullard C correction after
correcting height difference due to Earth’s curvature.
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Fig. 8. Bathymetry data around Korean peninsula from NORI (National Oceanographic Research Institute).
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Table 1. Each zone’s terrain correction value and their percent rate

Innermost zone Inner zone Intermediate zone Outer zone
(3" x 3" (20 km) (20 km-50 km) (up to 166.735 km)
100 m 32115 mGal 6.8095 mGal 0.0090 mGal 20.0110 mGal
32111 % 68.089 % 0,090 % 0.110 %
32115 mGal 10.0210 mGal 10.012 mGal 10.001 mGal
Cumulated value 32111 % 100200 % 100.110 % 100.000 %
1000 m 9.2959 mGal 103.6365 mGal 1.0277 mGal -0.3868 mGal
8.185 % 91.251 % 0.905 % 0341 %
9.2959 mGal 112.9324 mGal 113.9601 mGal 113.5733 mGal
Cumulated value 8.185 % 99.436 % 100341 % 100.000 %
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Fig. 12. Distribution diagram of the terrain correction value according to topographic height.
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Fig. 13. Distribution map of the terrain correction value.
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Fig. 14. Distribution map of the terrain correction value down to the sea floor.
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Fig. 15. Distribution map of the terrain correction value down to the sea floor around Ulrung-do area.
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