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An Analysis of DEM and Gravity Effect for Precision Geoid
Determination in Korea
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Abstract

The basic elements in precise geoid determination are the gravity and topographic data with reliable quality
and distribution. In this study, the effect of the gravity and topographic data on the precision of the geoid
are analyzed through simulations in which the quality and distribution of the data are artificially controlled.
It was found that the distribution of the topographic data has more effect on the precision of geoid than the
quality of the it. This leads to the conclusion that the SRTM (Shuttle Radar Topography Mission) DTM (Digital
Terrain Model) with resolution of 90m is qualified as a topographic data in geoid determination. In the
experiments with gravity data, on the other hand, the aliasing effect caused by the low data density caused

large errors in geoid. It was found that the more gravity data especially in north-eastern mountainous area
is needed for precise geoid determination in Korea.
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2. 7|20|2

A 2.0 =(geoid)F HatsiHol 7 ke 7MY
S el d(equipotential surface)S oju|ah z|Le]

71&%o] ¢lo = 2 (Heiskanen and Moritz, 1987; Torge,
2001; Hofmann-wellenhof and Moritz, 2005) & =5oj
M= SRS AP a7t of g Aeol= AA
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2.1. X|20[|=112} =04
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1987).
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1 ZH7|aE KRtz |2 # S5y
DEM Source A7 24 T =nl S AA Hg 718 A= 4
4% DEM 30mx30m ASCII Bessel TMX}3E, ¥ sl 5 3hl= H=t
Bessel/GRS80

22 22 2 2|

129 DEM 10mx10m ASCII TMAHE, 331 124 A= 1709170 Ao

Arc-Info ASCII, NASA
SRTM-3 3"x3” GeoTiff, Binary Data | WGS84 =X|Z} ¥, %11 y 2160 =~156 =
i NGS, USGS
Mask File
TR OlFt ko] ARRe A TEUA mAL AL N= N, + Nygyr + Nypay (6)

slo] A B, Aod Feghe ATade] 23
Al wahE A4 RHSA Lolnw ofF AA ¥
ThA] LISk Aolrh E3t ARG A - Bl

olfi= AWk o R FEHUSHEl Aol 2t Al

SEAE 7 ok Al o] Hubd - Ty -
Zuby aune EET 5 glov], o] AFI vet 2ol

T= Toey t Tppy + 1, 4
Ayes = D9 — Aggay — DNdppy )

9l Ao A AEEeldat FEo]de] ol XA} EGM,
DEM, res = 217} HA G584 4 EGM, AP,
aear olais vepdch A (5)olA AkEE zhols
o7k 4 (3)oll oJsto] Frofxjeol=ag Aibe,
A aike A ol ofsto] AlkbEA| ok
Agppre ok HHole og] o]2o] =t F& At
25)= 21 © 2= Topography reduction, Isostatic reduction,
RTM (Residual Terrain Model) ®¥io] 3t} (Forsberg,
1984). A|Fo] oJgt FEI} AA] A 20|=o ok w}
2 AR, HFAR A eo|=ils 2] AvE B
gate] AREEA Hoh & dtollde ARl o7t axt
Aol RTM BHE ARgSIGle g 2| Qo|E= oo
Alof| oJsto] AAE

A St el o] 2| eol=o] FHk= XF o
FE AR om A Hug, vl 7R3 AP R

ol SEAHEYS] e 10me| DEM, Fe
a4 30me] DEM, NASA FoflA| 153t sl 37(2F
90m)¢] SRTM (Shuttle Radar Topography Mission)
DTM & F&sto] 2 Ag=E #AsHItE =494
Hel Aro] 79 2 Atoll A AT Aol A
T ARYPRS ol ofgaiih. Zzke) AYRpRe| B
= 3 13 gtk

#7% DEM3} 22l¢ DEMS 22}
HEo} 115,000 S| A mol|A EHsto]
7t o] 49w} S Yot
7} glouy, B3xtae] 2o uso] B o AT
EYS AmTt AR e AE=E 7T
Z35F 4= 9Jth SRTM DTM-& InSAR W o2 A AfA
of digh FAETRES T 172 HEI AR v
= BEES A3t 2|9 FAE 379 Hiojgrt 4S5
sto] AlgEal Rlek. SRTM DTMO] Al &te= HH
42 20m o, A1 eHe 16m o= dA Ut
(Farr et al, 2007).
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38 Aopx|ofol A 2|29 DEMZ} §74% DEMO]
2 2Jol9} #]2]%) DEM¥} SRTM DTMe] X113}k 2}
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79 uieh 2o Bagkah Ay wEAAES vlzs)
35 2=2o] Ht2 Nearest H7HYE o) 4] 6.280m,
Hz}7} 85.242mel H¥HH SRTM AlE= Nearest H7F
wl ol A W 5.728m, E2HR7} 43.093mE Alokx| o
o 5= SRTM DTMo| g5 Atz et A o5
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£ 375 DEMo] 22| DEM 3} Hr} 2 dAg& o
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o)z} & T Abefxde AAstgih AAE X o 8
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- DEM9| sa1gh #po]e} 2]2|¢) DEM3} SRTM DTM
o] Fugh Apolg wlugt Afo|ck
2H45- DEMS] 4-9- Spline HZbglollA] g+t 0.257m,
Z2} 2.246mo]3l SRTM DTMS Nearest 17
ol 3t 1.037m, E=A} 8.345m = Ftyk EEHA}

Hl

[eAULN
B PN DEMO] B 235 & o= k. wheba] A
7} kel Alelr|of A= SRTM DTMECH 344

B2 MR HAIK|QOR TEE £ CHARI B 5 Xl 71220 mE AR
A F G Akek A 7| 8E B A
Ay A4k = ks AF= At
H o) 4kmx4km 4kmx4km He 2kmx2km 4kmx4km
Mean 703 Mean 48 Mean 432 Mean 472
A STD 226 STD 29 A STD 44 STD 102
A A v 5 v .
(5H9):m) Max 1226 Max 182 (relm) ax 528 ax 95
Min 216 Min 16 Min 338 Min 278
B 3. AMUX[AHUAN KEX=2| M HW (T @ m)
22 vs AR Z2]¢ vs SRTM
Linear Nearest Cubic Spline Linear Nearest Cubic Spline
Mean 5.942 6.280 5.942 5.941 5.718 5.728 5.715 5.714
STD 84.429 85.242 84.460 84.460 43.043 43.093 43.081 43.081
E 4 GXX[HoM RI¥RtZ2| F= HlW (2] @ m)
A2 vs B 289 vs SRTM
Linear Nearest Cubic Spline Linear Nearest Cubic Spline
Mean -3.239 -3.231 -3.239 -3.239 0.857 0.865 0.856 0.855
STD 9.278 8.973 9.302 9.304 20.521 20.552 20.540 20.539

- 522 -



I 6. 2FAL XG0 XEXtze| YEE HW (T2 - m)

2219l vs B %29l vs SRTM

Linear Nearest Cubic Spline Linear Nearest Cubic Spline
Mean 0.255 -0.144 0.256 0.257 1.006 1.037 0.999 0.997
STD 2.186 2.074 2.233 2.246 8.319 8.345 8.330 8.330

I 7. 23AL XG0 XEXxtze| Y HW (T2 - m)

A2 vs PR A2l vs SRTM
Linear Nearest Cubic Spline Linear Nearest Cubic Spline
Mean 12.833 12.757 12.833 12.833 9.542 9.538 9.544 9.545
STD 61.295 61.005 61.326 61.328 30.599 30.665 30.655 30.657
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8 2. |4 Y ASH-EARS B2

B 8 YT =Y T THAIXK0|ED 2 (T2 1 m)

Q- ez} im 10m 20m
Mean 0.000 0.000 0.000
STD 0.001 0.005 0.008
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H 9 oilMdE =H F FHX|Q0|ED 2Rt (T - m)

H 10. =T =F F FTHXKO0|=E0 2%} (] - m)

A= 400m 1km Q-1 9%} 0.5mGal 1mGal 3mGal
Mean -0.004 -0.013 Mean 0.000 0.001 -0.001
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E 11 4= =Y F SHX|0|=E0 X} (B @ m)
A= 2km 5km 10km
Mean -0.006 0.010 0.008
STD 0.020 0.010 0.033
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