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ABSTRACT

We study the operation of a lunisolar calendar in Korea and its time data calculation method. The

dates based on the lunisolar calendar have been conventionally used in Korea after the Gregorian calendar

was introduced in 1896. With the Astronomy Act enacted in 2010, the lunisolar calendar is presently being

used as an official calendar along with the Gregorian calendar. However, no institutionalized regulations

have been provided on the time data calculation method by the lunisolar calendar. The Korea Astronomy

and Space Science Institute very recently established the regulations on the lunisolar calendar operation in

Korea. We introduce the regulations together with historical substances and analyze the time data calcu-
lated according to the regulations for 600 years from 1901 to 2500. From our study, we find that the val-
ue of AT (i.e., the difference between the terrestrial time and the universal time) is the most critical pa-

rameter causing uncertainty on the data. We also find that all new Moon days in the almanacs agree with

our calculations since 1912. Meanwhile, we find that new Moon and winter solstice times are found to be

very close to midnight in 38 and five cases, respectively. For instance, the new Moon time on January 14,

2097 is 0 h 0 min 8 s. In this case, deciding the first day (i.e., new moon day) in a lunar month is dif-

ficult because of the large uncertainty in the value of AT. Regarding with a lunar leap month, we find

that the rules of inserting the leap month do not apply for 17 years. In conclusion, we believe that our

findings are helpful in determining calendar days by using the lunisolar calendar.
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Input: time(TT)

!

Coordinates of —
ICRS | Sun, Earth, Moon |‘ ------

| Vector calculation |

I

| Light time effect correction |

!

Relativistic Deflection of
Light correction

I

GCRS | Aberration correction |

| |

Mean of Date | Precession correction |

| I

True Equinox and Equator of Date

| Nutation correction |

I

Coordinate transformation
(XY, Z> RA, Dec)

I

Coordinate transformation
(RA, Dec. > Eclipticlon, lat)

The flowchart of position calculation of the

Figure 1.
Sun and Moon.
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e N = s
24 solar terms

| Lunar months | | Winter solstice |

?

¥

from 11 to before 111

| Nm = the number of lunar month

NO

Leap month is the first lunar
month that contains no Zhonggi

Remain lunar months are assigned
numbers 11, 12, +V1, .., 9,10

End

Figure 2. The flowchart of lunisolar

calendar. Y and Y+1 are arbitrary years.
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Figure 3.
models from 2000 to 2500 years.
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Figure 4. The comparison of the AT values of five mod-
els from 2000 to 2500 years.
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Table 1. Uncertainty of (estimated) AT
in KASI and Morrison & Stephenson (2004)

0 (seconds)
e KASI gfé’gﬁiﬁﬁof (2004)
2025 1.4 -
2050 10 -
2100 40 -
2200 131 -
2300 256 -
2400 410 -
2500 591 612
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25 FA4st7] 918 Huber (2000)7F A|AIgF #H

S3oh
 365.25N @( N)
=000 V3 \'Tas00) M
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Table 2. Difficult cases to determine lunisolar date

due to uncertainty of AT

413

Time of new Moon

Lunisolar date

Changable solar date

(yy-mm-dd HH:MM:SS) (yy-mm-dd) | (yy-mm-dd)

2051-11-03 23:59:08 [-52] |2051-10-01 2051-11-03 or 04
2074-08-22 23:59:30 [-30] |2074-07-01 2074-08-22 or 23
2097-01-14 00:00:08 [+08] |2096-12-01 2097-01-14 or 13
2123-01-27 23:59:59 [-01] |[2123-01-01 2123-01-27 or 28
2173-11-06 00:00:19 [+19] |2173-10-01 2173-11-06 or 05
2183-10-16 23:57:55 [-125] |2183-09-01 2183-10-16 or 17
2194-06-19 00:01:21 [+81] |2194-05-01 2194-06-19 or 18

oA 2500 MS1998 X =lo| T}
o] AT 3t #ol7} & AX Y Hol=u), Table 19 A3}
2z WY W #ds &

g e W AAzs
sk,

322 &9 999 Y=

Table 2=, Table 18] AT

e AE ¥

F omes) uas

S o, 20503

Table 3. Difficult cases to determine winter solstice
(%4%) due to uncertainty of AT

Time of winter solstice f:;e h(;[t;)on Changable solar date
(yy-mm-dd HH:MM:SS) (mm-dd) (yy-mm-dd)
2095-12-22 00:00:20 [+20] 11-27 2095-12-21 or 22
2334-12-23 00:02:45 [+165] |11-27 2334-12-22 or 23
2367-12-22 23:56:21 [-219] 12-22 2367-12-22 or 23
2400-12-22 00:06:09 [+369] |12-16 2400-12-21 or 22
2470-12-21 23:53:49 [-371] 11-23 2470-12-21 or 22

Table 4. Difficult cases to determine summer

solstice (&%

) and beginning of autumn (37.5K)

due to uncertainty of AT

Time of summer solstice
(yy-mm-dd HH:MM:SS)

Time of beginning of autumn
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Table 5. The Changes of the Korean Standard Meridian

PARK ET AL.

Table 7.

The difference of conjunction date

— - - of the Moon and Sun between Korea and China
Std. Meridian Period of use (legal basis)
1 -04-01 ~ 1911-12-31 Gregorian Gregorian
127° 30" E 908-04-0 ‘ ) 3 Lunisolar date' g ) Lunisolar date & )
(FR A3994%) date(Korea) date(Korea)
135° E 1912-01-01 ~ 1954-03-20 1914-L5-01 1914-06-24 1976-10-01 1976-11-22
(ZAFEY AR A3673) 1914-10-01 1914-11-18 1978-03-01 1978-04-08
o Ay 1954-03-21 ~ 1961-08-09 1916-01-01 1916-02-04 1982-10-01 1982-11-16
127° 30' E e
(His 3% ) 1918-11-01 1918-12-04 1987-05-01 1987-05-28
1961-08-10 ~ 1986-12-30
135° E - _ 1919-L7-01 1919-08-26 1988-01-01 1988-02-18
(HE A676%)
e b 1986-1231 ~ @A 1919-10-01 1919-11-23 1989-10-01 1989-10-30
(E A13919%) 1920-10-01 1920-11-11 1990-09-01 1990-10-19
1923-10-01 1923-11-09 1995-07-01 1995-07-28
1924-02-01 1924-03-06 1995-10-01 1995-11-23
1925-L4-01 1925-05-23 1997-01-01 1997-02-08
Table 6. The comparison of Gregorian date between 1927-10-01 1927-10-26 1998-12-01 1999-01-18
the recorded date in almanac and modern calculated 1928-09-01 1928-10-14 2001-04-01 2001-04-24
date by KASI 1931-04-01 1931-05-18 || 2005-11-01 | 2005-12-2
Time of new | Gregorian date 1934-09-01 1934-10-09 2012-05-01 2012-06-20
Lunisolar Moon recorded 1936-06-01 1936-07-19 2012-07-01 2012-08-18
date (yy-mm-dd date in Modern 1942-08-01 1942-09-11 2013-05-01 2013-06-09
HH:MM:SS) | almanac cale. (KASI) 1942-10-01 1942-11-09 2019-11-01 2019-11-27
1903-10-21 -11- 11- _04- -05-
1903.09-01 1903-10.20 1903-10.21 1943-11-01 1943-11-28 2023-04-01 2023-05-20
00:30:18 1944-01-01 1944-01-26 2026-09-01 2026-10-11
1904-01-18
1903-12-01 004633 | 10040117 1904-01-18 1949-03-01 1949-03-30 2027-01-01 2027-02-07
1904_11_(')8 ; 1950-02-01 1950-03-19 2028-01-01 2028-01-27
1904-10-01 00:36:36 | 2041107 | 1904-11-08 1950-05-01 1950-06-16 | 2029-06-01 | 2029-07-12
1905-05-05 07- -08- -02- 00-
1905-04.-01 1905.05.04 1905.05.05 1952-07-01 1952-08-21 2031-02-01 2031-02-22
00:49:40 1954-01-01 1954-02-04 2034-12-01 2035-01-10
1907-07-11
1907-06-01 | 0 Ogo le.ss | 1907-07-10 1907-07-11 1955-02-01 1955-02-23 2036-11-01 2036-12-18
1908_05_(')1 - 1958-01-01 1958-02-19 2040-08-01 2040-09-07
1908-04-01 00:33:01 | 1708-04-30 | 1908-05-01 1966-01-01 | 1966-01-22 | 2041-02-01 | 2041-03-03
1909-09-15 _04- 04- -05- -06-
1909-08.01 1909-09-14 10090915 1968-04-01 1968-04-28 2046-05-01 2046-06-05
00:08:29 1970-06-01 1970-07-04 2048-11-01 2048-12-06
1911-11-01 ]9”']3(')2;0 03 | 19111220 1911-12-21 1972-12-01 1973-01-05 2050-02-01 2050-02-22
— 1973-12-01 1973-12-25
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The period of seven leap lunar months for 19 years (starting from 1903)

Table 8.
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