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ABSTRACT

Since the division of the Korean Peninsula in 1948, South and North Korea have independently

developed their astronomical almanacs: Ryeokseo at the Korea Astronomy and Space Science Institute in

South Korea and Cheonmunryeok at the Pyongyang Astronomical Observatory in North Korea. This study

compares Ryeokseo and Cheonmunryeok for the year 2015, focusing on publication systems, content,

terminology, and differences in data calculation methods. Additionally, it examines the calendars of South

and North Korea from 2018 to 2023, analyzing similarities and differences in the representation of

calendrical dates, public holidays, and other related aspects. The findings reveal that while the structure and

content of the astronomical almanacs are similar in both countries, notable variances exist in the versions

of ephemerides, time scales, and calculation precision. Consequently, identical data points are often recorded

with slightly different values in each country's almanacs. Furthermore, approximately 28% of the terms used

in North Korea's astronomical almanac are either not utilized in South Korea or have different definitions.

Regarding calendar systems, those of South and North Korea are largely similar, resulting in no significant
discrepancies in dates. However, there are notable differences in the observance of public holidays. While
traditional holidays are common to both, most holidays are distinctively celebrated. Notably, North Korea

does not observe religious holidays, and many of its holidays are associated with the regime.
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Figure 1. Structure and contents of the Cheonmunryeok, the
astronomical almanac in North Korea. The color and area
of the figure represent the celestial objects(Sun: orange,
Moon:

yellow, Planet: blue, Star: green) and their

proportions, respectively, and the numbers on the left
indicate the page where the data is located. Bold text
indicates data that is relevant to daily life, such as

astronomical phenomena, date, and time.
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Table 1. Differences in astronomical data format between

Ryeokseo and Cheonm
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Sun’s Meridian
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Figure 2. Differences in the positions of solar system
objects between DE200 and DE406 for the year 2015.
North Korea's Cheonmunryeok and South Korea's
Ryeokseo use DE200 and DE406, respectively, to calcu-
late the positions of celestial bodies.
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Table 2. RMS (root mean square) error and Max
(maximum) error of the positions of solar system objects
between DE200 and DE406 for the year 2015.

RMS error [“] Max error [“]
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Sun 0.015 0.008 0.018 0.011
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Mercury 0.017 0.009 0.030 0.015
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Table 3. Time unit for astronomical data in Ryeokseo

and Cheonmunryeok.
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of the planets

e eel 9170, eherel FHAA, wel 94 FL A
A,

Figure 3 2015 & 3 F<to] Blde A4 A9,
AT E A7, ARl Al Ao ok ztolE Ko
Frh ko] AA I A9)e] RMS 2xk= 77 07.05,
07.01, AF+-El¥ A= 24km, Al¥HE-E 07.00020 2

[e)

ERstTh ko] A9 ztolw el o
g Folal, A el s AA e Aol7t & A
o] A wiielth gAelA s dolH el f
T, I A= 0.1, AF-HE AYE 0.0000001
au (=15km) ©|EE, Al HIm= zto]7} oAe] FZ® gt

fra ARG vA g 23pe] dgs F e
ojth. oAM= HF A= 0701, A
001744 & AsE 2um, Y
o Al HEel Fgs o ol Wi,
dgFo] gk
Figure 4= 20153 ©Blge] AdFH A2 glgd
] x| Al Ao 9k zfo] 1Ezo|tt 2}
Z}e] RMS 22k 0°.00025, ElFHFA4A =<
RMS $xb= Z+ZF 0°.00007, 0°.01°.% e}
Aok el 9 dHlelE e fra Al 0001
Z,

r

fo N >
3T
=

it

ol A
w23 el

7} 9]e] RMS @3k= 22k 0765, 07150131, Al

km, AlHFE2 07.007, AFA A= 0702522 LERRT)
G A FelA 7 Tk AR AT = o vf
A owE A gAola, Al Hwe Aol Z AR Ao

(TTSF UT1 45 20153 7]F oF 68%)5 <2lu|sl7]

| 243 O AMAY 47

=
<t
2 — RA.
% —0.02 Dec.
=
O —o.04 S
_— = T

— (b)
é 20
I3
2 0
3]
o
9]
£ 20
o

0.0002 1 (c)

o
o
=3
<]
=

0.0000 A

Difference ["]

—0.0001 4

—0.0002 4

2015-01  2015-03  2015-05  2015-07 2015-09  2015-11  2016-01
Calendar date

Figure 3. Differences in the position and physical ephem-
erides of the Sun between two time units (0" UTI and
0" TT) for the year 2015: (a) right ascension and decli-
nation of the Sun; (b) Earth-Sun distance; (c) apparent

semi-diameter of the Sun
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Figure 4. Differences in the heliographic coordinates be-
tween two time units (0" UT1 and 0" TT) for the year
2015: (a) position angle of axis; (b) heliographic latitude;
(c) heliographic longitude.
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Figure 5. Differences in the position and physical ephem-

eris of the Moon between two time units (0" UT1 and O"

TT) for the year 2015: (a) right ascension and declination

of the Moon; (b) Earth-Moon distance; (c) apparent

semi-diameter of the Moon; (d) horizontal parallax of the

Moon.
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around Adoption of the Solar Calendar in Korea, PKAS,

TREM O TRXT MG T KD D ToMTET NN ARy [ G 2 E
o R SN P T WX ® TR T T R o - EE_ T3
2.7 DNBRIT o mo T LT ) Yozl &, g EEs 4 &
CERN g TRHCHERFRTLgw PriPET R e il <4 3
AT N T Do DN o 4 TR RTRPEEE L D o 5=5 8w
_ | Ao o ) ol S =
mﬂi%ﬂx mﬂwﬁzﬁ.%%ﬂafrmwgﬁ Hmdr%ﬂﬂ ﬂﬂ%omm%mﬁ_mwan ) Amps.,m
Pady HEdG IR Telgh sp@ppTTRTRTT g 5 555 . ¢
%W_/EA _xd_uw%&ouﬁ@o mmutx%ﬂ aﬁ_@r%%ﬂwbo%{uﬁmﬂﬁ o = = YT £ 22 > g
) —_ [ = 0 ~ T ol ons o) W o Z T 7 e
SETR TEIGerTTLAS2 TEabilesioifiii BT 4 24T
do T =Ny o Es w OB R =T W o 5 L% W g~ 2
,ﬂlﬂA_lmmH Et Wﬁ T OME k) - " = T T o Hri B .E EE EI :I.C :I.C ﬂw‘._ﬂA_lﬂl X ,urU mmE m ,_M‘VI o PNv S o 7 < m
T, Pl iy Rl SRR R R o ¥ 2w,
— .o <t — — —_ J—
fﬂlm%ﬂ%%%%imE:M%%oﬂmw}r I ,@Lamwuﬂdhﬂ_wuo ﬂmMrﬂl s % w 2% 5 %
2T BRaep- T crxeys s s o pEePudge o S ¥ i Eaf %2
o T g XK “ExwT 5T Voo = TR o € w9 & Ez2 &g
B R P ol T - o S S ool RN - S - AP v mﬂmﬁ £3 2
ﬁ%&.%%%%%i_xﬁﬂﬂﬂﬂﬂﬂ m%.ﬂ%%#@ﬂ%ﬂﬁ#ﬂm_mm o o 2 S Z Ez
fodode TTNK - agw g —FHEm Mo _How  owPX ® .y g _ 57
A el = R R Hwﬂa_xmﬂw__AMoﬁ%ui%%@ b= iz .5
Fomts  wA 285 cume ErPrL rmToElom® i) P
Ryp I wIFHE®T _ o = _ Pug® g PNy D B > 22 J &
R T S %o 3 e P T S : i N N = 5 B o .5
PEmT T ETTRCFETToAM SR T S TR AN TR ° £< 8 88
s AT THRTUTPRIRKELT HFRIRFTARINET Y T T G < )
£ % g W T EPUNB AW TR Ty T®m TSP T o
g8 TeRTH FTIEANE FrxoxWLIogElBe wREIXE
s £ i P o - T T a0
5 - £ ri o ¥ o A= B & o8 E TN ) of’
3 i g ¢ & ﬂkm@i%.i B T T IR JﬂuqummﬂEﬂ] m~ A
- ) g . pd o ~ B ooy B el -0 N T .
5 B 5 &5 i ﬂ%éra;r#m%%ﬁurﬂ@rg ol T W B w2
3 e s QO & = o _ =
F - oe.m m@gﬂwr1xﬂmﬂmﬂ%ﬁ]. x]ﬁoqq}z]t T ,oromE N
5 v =5 3 Rl o KK oge 20 9T Ry >qﬂo€o#u‘9|77T Nr 2- o ﬂ;l::
S Y § s F 0 TR TRBT  au RPN gy b TN T g
g Wi B2f BwoTERIT T NPy ie T e el Pl Pl
= = 7 = i} o o T [ . > f
: a- I TS mAT%M7#ao#fﬁﬂ%uﬂmﬂ%ﬁ_ﬁ%ﬂ1@% Maw% wu%i%
2 ] = = 5 E =2 . S oz X ogp R T B L .
5 3 S 2 8 < = = B2 X o oo W 5% H D ) "=
3 B z: © 2. 0% AITTUTH TR Taby, M EE o0 ;5 T B
5 BE g s5p] TRVl R R DN T 5T ®T 75
> G2 = = & © = —_ ! 0 NI < T < — X —~ O =
g - ?wyr:mmmmﬂﬁgﬂﬂ:c&%%%%m oo T Ko %%ww%
2 tr f 2%.F PUIERSRIARgHRT TR REERDS ) Fodd
S E v o= 8 -~ - B’ %O T N A NS ~
S 8 EES2 vEN e MEEawmamed = X Ko ®aogy N
EZ g8 0= .iﬁﬁaﬁ%ﬂmaﬂiﬂaM%MATH T R T do L
o 2FE TAFI T TN gaap TRNTEPRPTTIgpreTT < _ Vg
T3 Eopg TP THTe s _dxkTH T oM _T T
sz " 2EE mE<ATsRR v _THww® TawE Nt SR TWa4
i ¢ B =8 o= " B SR T W P T b
[ " o D B, H T B X © b o
. iy R I T H Fox by
2§ 5 = e B T i o, oM o oA B R An N
EREEEEE B S g 3 Moo =T B oM™ oE N W E I o) =X T =
BREREE ENMEE RITHPT WIITHFTRFWEFIITHTEXTITT o Md

pi
L

==

4 o

5

oA ARE

i

ke)
i

il

=

L
o

18%

dl, of

O] =
AR PR -

Fol 7t 9)

s



34(3), 49-65
Fienga, A., Deram, P., Di Ruscio, A., Viswanathan, V.,
Camargo, J.I.B., Bernus, L., Gastineau, M., & Laskar, J.,
2021, inpop2la planetary ephemerides, IMCCE (Paris),
pp-1-19
Folkner, W. M., Williams, J. G., Boggs, D. H., Park, R.
S., & Kuchynka, P., 2014, The Planetary and Lunar
Ephemerdes DE430 and DE431, IPN Progress Report
42-196

Jong, S., 2015, Strategic Plan of Development of
Astronomy in DPRK, Highlights of Astronomy (IAU),
Cambridge Univ. press (Cambridge), pp.560-564

Korean Astronomy and Space Science Institute (KASI),
2014, Korean Astronomical Almanac for the year 2015,
Namsandang (Seoul), pp.1-201

Korea Hydrographic and Oceanographic Agency (KHOA),
2022, 2023 Nautical Almanac, (KHOA) (Busan), pp.1

Lee, K. W., Ahn, Y. S., & Mihn, B. H., 2011, Database

Construction  and  Textual  Analysis of Korean
Astronomical Almanacs, PKAS, 26(1), 1-24
Meeus, J., 1998, Astronomical Algorithms, 2nd ed.,

Willmann-Bell, Inc. (VA), pp.91-92

Ministry of Government Legislation (MOLEG),
Astronomy And Space Act, Act No.18874

2022,

Montenbruck, O. and Pfleger, T., 2000, Astronomy on the

Personal 4th ed., Springer-Verlag (Berlin,

Heidelberg), pp.35

Computer,

National Astronomical Observatory of Japan (NAOJ),
2015, Calendar and Ephemeris Heisei 28 (BRFE T
28%), National Institute of Natural Sciences (NINS)
(Tokyo), pp-125-126

Park, H. E., Mihn, B.-H., & Ahn, Y.-S., 2017, Operation
of a Lunisolar Calendar In Korea and Its Calculation
Method, PKAS, 32, 407-420

Park, R. S., Folkner, W. M., Wiliams, J. G., & Boggs, D.
H., 2021, The JPL Planetary and Lunar Ephemerides
DE440 and DE441, AJ, 161(3), 105-119

Pitjeva, E., Pavlov, D., Aksim, D., & Kan, M., 2022,

EPM2021 and its

significance for Solar system research in Proceedings of

Planetary and lunar ephemeris

the International Astronomical Union 15, Symposium
S364: Multi-scale (Time and Mass) Dynamics of Space
Objects, Cambridge Univ. Press (Cambridge), pp.220—225

Purple Mountain Observatory (PMO), 2016, 2017 Chinese

| 243 O AMAY 51

Q017 ERXEN), Ed

Chinese Academy of Sciences (CAS), Science Press

(Beijing), pp.1

Astronomical Ephemerides

2014,
Science and

Pyongyang  Astronomy  Observatory  (PAO),
Cheonmunryeok of 2015(H %2 2015),
Technology Publishing (Pyongyang), pp.3-61

Standardization Administration of China (SAC) (EZ#~fE
{tEEERRE), 1995, General rules for writing numerals
in publications (EZRFrE), GB/T 15835-1995

Standish, E. M., 1982, Orientation of the JPL
Ephemerides, DE200/LE200, to the Dynamical Equinox
of J2000, A&A, 114(3), 297-302

Standish, E. M., 1998, JPL Planetary and Lunar
Ephemerides DE405/LE405, JPL IOM 312. F-98-048.

Standish, E. M., 2004, An approximation to the errors in
the planetary ephemerides of the Astronomical Almanac,
A&A, 417(3), 1165-1171

United States Naval Observatory (USNO) and The United
Office (UKHO), 2022, The
Almanac for the Year 2023, U.S.
Government Publishing Office (Washington), pp.K9-M2

Kingdom Hydrographic
Astronomical

Urban, S. E., & Seidelmann, P. K., 2012, Explanatory
Supplement to the Astronomical Almanac, 3rd Ed., Univ.
Science Books (CA), pp.85-516

Yang, H.-J., Yim, L, Lee, Y.-B., & Choi, H.-K., 2018, A
Study on the South and North Korean Astronomical
Almanac, PKAS, 33(1), 1-7

Yang, H.-J., Choi, G.-E., Yim, I, Choi, H.-K., Noh,
K.-R., & Choi, H.-J., 2019, Comparative Analysis of
Astronomical Terminology used in South Korea and
North Korea, PKAS, 34(3), 41-48

Yang, H.-J.,, Kim, S., Yim, I, et al. 2020, A Study of
Articles related on Astronomy published in North Korea
Media, PKAS, 35(2), 1-9

Yang, H.-J., Yim, I, & Choi, H.-K., 2021, Glossary and
Dictionary of Inter-Korean Astronomical Terms, KAS
(Daejeon), pp.1-593

Yim, I, & Yang, H.-J., 2021, Inter-Korean Astronomy
R&D Issues and Cooperation Plans, KAS (Daejeon),
pp.14



