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Abstract

A digita terrain model on a 3'x3" grid has been determined in the Taiwan
area. The standard deviation of the difference;between modeled heights and measured
heights at leveling benchmarks and satellite control points are about 4 m. A geoid model
on a 3'x3" grid has been determined in-the Taiwan area, using the remove-restore
technique and least-squares collocation. The .computations involve the EGM96
geopotential model as the long wavelength field, and the DEM models of Taiwan,
satellite altimeter data, and gravity data. Geoid models resulting from the uses of the
3'x3", 30"x30" and 2'x2" DEM models are evaluated to see the effect of DEM
resolution on geoid accuracy. The comparison of the 3"x3" geoid model with the
GPS/leveling-derived undulations yield standard deviations of 6.1 cm in the northern
coastal line, 8.9 cm in the eastern coastal line, 31.6 cm on a route at the center of the
Central Range, and 15.5 cm on a route at southern part of the Centra Range. With
corrections received from the geoidal heights at first-order benchmarks, the
comparison of the refined 3"x3" geoid model with the GPS/leveling-derived
undulations yields standard deviations less than 12 cm at the four evaluation profiles.

Deflections of the vertical (DOV) from this geoid model improve the accuracy of



trigonometric leveling. With DOV correction the comparison of trigonometric and GPS

heightings yields aRM S difference of lessthan 2 cm.
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T A ES BE BB | 327 3(rms)
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51 30" x 30"
(rms)
0.370 0.053 0.446 0.291 0.373
0.009 0.100 0.128 -0.161 0.096
0.076 0.292 0.421 -0.302 0.287
0.175 0.129 0.253 -0.162 0.213
5-2 2'x 2 )
(rms)
0.417 0.064 0.519 0.345 0.421
-0.192 0.215 0.105 -0.478 0.280
-0.357 0.569 0.524 -0.993 0.647
0.081 0.285 0:290 -0.519 0.281
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Casel -0.627 0.252 -0.312 -1.018 0.671
3[! % 3"
Case 2 -0.547 0.242 -0.244 -0.923 0.594
30" x 30"
Case3 -1.189 0.295 -0.828 -1.634 1.222
2'x2




55

5-1

5-3



fnikgn  MERODSAR

ds

A bk i

Sl

YS11-YS12 YS16-YS17  YS17-S026

1

Ah=scosZ +i—-z+C, +C,

56

Y S04-Y S05

51



5-6

(Heiskanen and Moritz, 1985)
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40070 sozycje
Ys17
c 3506 &
9 E L YS16 mountain |odge
gv @ vsis
Y51_2.0Y‘51\3(514
® 3000 =
YSoZ "7 YS10
YSO02 od vso0§30°
fli‘,";so YSOvscsoe
25 00— N
0 2 4 6 8 10 12 14

aong-track distance ( k m)

5-5

58



59




5
6cm 15 56cm
8 22cm
1053
130
I%x3F 30"x30" 2x2
DEM GMT

" surface”

Molodensky Stokes'

60



6-1 6-3 3 30
30cm 10cm 2
6-1 %3 ( )
(rms)
-0.041 0.056 0.021 -0.147 0.067
0.011 0.037 0.057 -0.046 0.037
-0.065 0.117 0.088 -0.262 0.129
0.019 0.074 0.161 -0.129 0.073
6-2 30" x 30" )
(rms)
-0.041 0.057 0.019 -0.153 0.067
0.006 0.033 0.052 -0.041 0.032
-0.070 0.133 0.104 -0.278 0.144
0.019 0.067 0.160 -0.090 0.066
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6-3 2x2 ( )
(rms)
-0.059 0.076 0.028 -0.215 0.093
-0.012 0.028 0.014 -0.059 0.029
-0.258 0.267 0.039 -0.634 0.361
0.029 0.064 0.104 -0.108 0.067
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EGM96

3" X 3"
30" X 30”
2001 8.0 6.1
2001 14.0 8.9
2001 25.8 31.6
2001 222 155
DEM
2’x2
56.9 285 3I'x3
31.6 15.5 3 30
DEM
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Ave. cycles Instrument Estimated Semimajor
and period noise of SSH | noiseof SSG | axis m
cm urad

Seasat OSuU - 5.0 10.5 6378137
Geosat/ERM OSsuU 22, 1yr 11 2.2 6378136.3

Geosat/GM NOAA - 5.0 10.5 6378137

ERS-1/35d | CERSAT 18, 1.5yr 0.7 15 6378137

ERS-1/GM NOAA - 3.0 6.3 6378137
T/P AVISO 36, 1yr 0.3 0.7 6378136.3
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