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The Global Positioning System (GPS) have revolutionized the conventional
surveying and mapping practice, and has been used extensively in hazard mitigation
and environmental monitoring. Examples are land subsidence detection and landslide
monitoring. For many GPS applications, it is necessary to transform GPS-derived
ellipsoidal height to orthometric heights (OHs) with a geoid model. The OH system,
instead of the ellipsoidal height system, is used in most engineering applications. The
emerging new technology Lidar first determines ellipsoidal heights of the surface,
which are then converted to OHs with a geoid model. A new trend in
photogrammetric determination of elevations is to first employ GPS height control in
the mapping of elevations and then obtain OHs with a geoid model. A geoid model,
together with GPS, is now under consideration in USA and Canada to define a new
national vertical datum. The importance of geoid prompts the need to develop a new
geoid model for Taiwan. To this end, existing land, marine and airborne gravity
anomalies will be collected and analyzed for data outliers and systematic errors. The
spatial resolutions and data noises will be determined. New gravity data collected
over 2008-2011 will be merged with the existing gravity data in an optimal manner.
The 5-m digital elevation model (DEM) of the Ministry of the Interior will be used to
model the short-wave length part of the new geoid. A latest global gravity model
based on the data of the CHAMP, GRACE and GOCE satellite missions will be used
as the long wavelength part of the geoid. For the geoid determination, a standard
remove-computation-restore procedure will be employed. The conversion from
residual gravity anomalies to residual geoidal heights are made by least-squares
collocation (LSC). New techniques, largely based on spectral combination and
modified Stokes’ kernels, will be tested to compete with the LSC geoid determination.
The new geoid model will be evaluated using “observed” geoidal heights at Taiwan’s
first-order leveling benchmarks, and location-dependent errors of the geoid model
will be given. A hybrid geoid model is determined using observed and gravimetric
geoidal heights. Promotion of the new geoid model in hazard mitigation and
environmental monitoring, GPS leveling, photogrammetry and Lidar DEM
generations, and vertical datum connection will be made.
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