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Abstract

If a country has her geoid model, it could be determine accurate orthometric height because the geoid model could
provide continuous equi-gravity potential surface. And it is possible to improve the coordinates accuracy of national
control points through geodetic network adjustment considering geoidal heights. This study aims to find the best way to
develop geoid model in Philippines which have similar topographic conditions as like Malaysia and Indonesia in East-
south asia. So, in this study, it is surveyed the general theories of geoid determination and development cases of geoid
model in Asia and it is computed that the geoidal heights and gravity anomalies by spherical harmonic analysis using
EGM2008, the latest earth geopotential model.

The results show that first, the development of gravimetric geoid model based on airborne gravimetry is needed and
second, about 200 GPS surveying data at national benchmark is needed. It is concluded that it is the most reasonable
way to develop the hybrid geoid model through fitting geometric geoid by GPS/leveling data to gravimetric geoid.
Also, it is proposed that four band spherical Fast fourier transformation(FFT) method for evaluation of Stokes integra-
tion and remove and restore technique using EGM2008 and SRTM for calculation of gravimetric geoid model and least
square collocation algorithm for calculation of hybrid geoid model.

Keywords : Airborne gravimetry, hybrid geoid, Philippines, EGM2008
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Fig. 3 JGEOID2000 gravimetric geoid model(left) and the GEONET (right)
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Table 1. Difference statistics compared to GPS/leveling geoid

(Unit: m)
Peninsula GPS-leveling mean Std dev.
Gravimetric geoid 0.72 0.12
GPS geoid, fitted to 145 points 0.00 0.05
GRACE model GGMO1C alone 0.62 0.26
EGM96 0.47 0.35
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Fig. 9 PTM Zones in Philippines
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Table 2. Spatial reference framework in Philippines

One Two Three

Datum WGS84 | Luzon 1911 | PRS92
Ellipsoid WGS84 | Clarke 1866 | Clarke 1866
Coordinates System UTM | UTM/PTM | UTM/PTM
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Table 3. The statistics of results on spherical harmonic analysis
for EGM2008(degree and order 2190) in Philippines

Result items(unit) Min Max | Mean | Std

Geoidal heights(m) 8.52 7582 | 46.74 | 14.18

Free-air anomaly(mgal)| -287.54 | 356.60 | 22.54 | 66.47

Deflection | E(xi:") | -62.85 | 51.77 | 4.14 7.71
of the
vertical N(eta:")| -50.24 | 77.03 | -3.60 12.05
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Table 4. Development method of geoid model by three step in Philippines

Step Purpose Algorithm Data or Method
Neear : EGM2008
1st Step Development of Gravimetric geoid | Varaw = Naaar + Npea + Ny Npea : Airborne gravimetry
Nzp : SRTM
heps : GPS surveying
i i i N fom = h YPS H eve ’ .
2st Step Calculation of Geometric geoid G aprs Level Hy,. - Leveling at Benchmark
3rd Step Development of Hybrid geoid Nuyoria = Neraw — Neom Fitting by least square collocation
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