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Precise Height Determination in Mountainous Areas of South Korea
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Abstract

The purpose of this study is to determine the precise height in mountainous areas of South
Korea and Jiri mountain area was selected as a test bed for the study. Gravity observation and
GNSS surveying were performed for 44 BM(Benchmark) points in the test bed and calculate the
height and the height correction. In the calculation, the dynamic correction amount, the
orthometric correction amount and the normal correction amount were calculated, and the
dynamic height and orthometric height and the normal height were calculated considering each
correction amount. The results showed that the difference between normal gravity and observed
gravity and also the difference between orthometric correction and the normal correction. In
addition, the results of the comparison of the present official BM height and the computed
orthometric height in this study show that Korean height system should be shifted from the
normal orthometric height system to the orthometric height system. Because the difference
between the orthometric correction and the normal correction within the test bed indicated a
distribution of at a minimum of -234.41 mm up to 196.925 mm, and the difference between the
present official BM height and the calculated orthometric height were distributed from -0.121m to
0.011m.

Keywords: Orthometric height, Normal height, Orthometric correction, Normal correction,
Benchmark
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Earh's surface

Figure 1. Leveling and orthometric height (Hofmann
et al, 2005)
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Figure 2. Process of gravity determination
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Table 1. Statistics of the three correction
calculation (unit: mm)

Table 2. Statistics of the normal gravity and
observed gravity (unit: mGal)
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(mcal)  Comparison of the normal gravity to absolute gravity
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Figure 3. Comparison of the normal gravity and observed absolute gravity
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Figure 5. Comparison the official BM heights to calculated orthometric height
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Table 4. Statistics of the orthometric heights
and official BM heights (unit: m)

Division official BM | orthometric differences
heights heights
Maximum 1,090.650 1,090.651 0.011
Minimum 8.323 8.323 -0.121
Mean 236.468 236.474 -0.005
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