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Abstract

It is known that Dae-gyupyo (X %, large noon gnomon) and So-gyupyo (\NFE %,
small noon gnomon) were constructed in the reign of King Sejong (1418~1450) of the
Joseon Dynasty. Gyupyo (or Guibiao as Chinese pronunciation) is the astronomical
instrument measuring the shadow length of a celestial body on the meridian passage
time, and basically consists of two parts: a measuring scale (F) and a vertical column
(%(). According to the Veritable Records of King Sejong and of King Myeongjong
(1545~1567), the column of Dae-gyupyo was 40 Cheok (K) (~8 meters) in height from
the measuring scale and had a cross-bar ($8%), like the Guibiao of Shoujing Guo of
the Yuan Dynasty in China. In the latter Veritable Records, three observations for the
sun on the date of the winter solstice and two for the full moon on the first month in
a luni-solar calendar are also recorded. In particular, the observational record of
Dae-gyupyo for the sun on 12 December 1563 is approximately 1m shorter than
previous two records. To explain the record, we investigated the two cases; the vertical
column was leaned and the cross-bar was pulled down. The cross-bar was connected
with the column by a supporting arm, and should be assumed to install with the angle
of ~36.9° (i.e., cos-1[4/5]) to the north on the basis of a geometric structure inferred

from the records of Yuanshi (7;U%, History of the Yuan Dynasty). As a result, we
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found the possibility that the vertical column was leaned ~7.7° to the south or the
supporting arm was sloped ~58.3° to the downward. If so, the supporting arm was

totally tilted ~95° (=36.9°+58.3°) from an extension of the column at that time.

Keywords: Dae-gyupyo (large noon gnomon), cross-bar, supporting arm, the date of the

winter solstice, full moon on the first month
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