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ABSTRACT

The first order leveling survey and benchmarks are often done and set up along with the main
road, so it takes a long time to form a closed networks. In this situation, the only way to make sure
and keep precision is monitoring the differences of forward and backward measurements and circuit
measurements. This study used 173 benchmark measurements in continued 3 years to create 3 circle
loops, then did network adjustment and analyzed the result. The results showed the maximum of
RMS is 1.5cm. Therefore, based on Taiwan Vertical Datum 2001 and the first order leveling data of
2008, we used The method of mean gap and t-test to analyze the displacement significance of the
whole networks and the single point, examining the leveling data to find out the sinking area, then
resurveying and discussing the reasons of the exceeding differences of circle measurements. In this
study, two bad leveling sections have been detected. We added the leveling sections data into the
adjustment, and the differences of circuit measurement had been in accordance with the precision,
increasing 40% with RMS maximum decreasing to 0.9cm. This study demonstrates to analyze the
sources of difference and to narrow the range, worthy to the leveling survey.

Keywords: The first order leveling, Taiwan Vertical Datum 2001, The method of mean gap, t-test
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