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Estimation of Taiwan Vertical Velocity Field
Using TWVD2001 Leveling Data

Yu-Ting Huang', Kwo-Hwa Chen’, and Ming Yang®

Abstract

Taiwan Vertical Datum 2001 (TWVD2001), the most precise vertical datum in
Taiwan, was established by precise geodetic leveling technique from 2000 to 2003,
consisting of 2065 benchmarks sited on the first-order first-class and the first-order
second-class leveling networks. To date, however, the TWVD2001 has been set up for
almost ten years ago. During this period, sever al precise geodetic leveling surveys along
the first-order leveling lines were finished. The aim of this paper is to combine those
first-order leveling data collected from 2000 to 2008 to estimate the average vertical
rate of each benchmark by least-squares estimation (LSE) with the additions of vertical
rate parameter. Furthermore, the velocity field is interpolated by the minimum curvature
method using the estimated vertical rates of each first-order benchmark. Tree conclusions
of this study has obtained as follows : (1) The average accuracy of the all vertical rates
is £0.164 cm/yr. (2) Based on the statistic tests of 99.9% confidence interval, 785 vertical
rates of benchmark are significant. (3) From the estimations of Taiwan vertical velocity
field, Zhanghua, Yunlin, Jiayi, Bingdong and Yilan are land subsidence areas. Especially,
Yunlin appears to be the most severe land subsidence area which average sinking rate
is -3.65 cm/yr and the largest one is -9.83 cm/yr. The Central Range and Coastal Range
are the rising area. The largest uplifting rate is in Hwalien with 2.94 cm/yr. The results
of this study are consonant with the island-wide GPS results obtained from the Central
Geological Survey. Because the leveling technique is the most precise technique for
determining the orthometric height, the results of this study will play an important role in
the further research of land vertical displacement in Taiwan.
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