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Warning

This presentation certainly contains flaws and you, reader, can
improve it by notifying me about

@ Hanzi errors, or the possibly inacceptable usage of simplified
and traditional Chinese;

@ pinyin, Japanese, Korean, Vietnamese or English language
errors;

serious gaps;
historical errors;

typographical errors;

etc.

Thank you very much in advancel!
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?

[M]ost [Chinese] people do not understand the
regularities and patterns of the [Chinese| calendar.

(the authors of an article on a Chinese calendar savant, 1991)

?
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What do we know about Chinese and Japanese calendars?

Until recently, there was very little information in western
languages:
o the classical western treatises (Matzka 1844, Bouchet 1868,
etc.) do not cover the subject at all;
@ several popular books (such as Lefort 1998) give only an
incomplete description, often with errors;

@ at best, the general public knows that the years have animal
names (currently the rat), perhaps some connection with the
Moon, and that the Chinese celebrate a shifted New Year, in
their own way;

@ during the past few years, things have changed, because
information circulates better thanks to the internet, and there
are more and more means to convert dates between calendars;

@ one of the aims of this talk is to get all these facts right.

Denis Roegel J Chinese and Japanese calendars /X



Aims of this presentation

@ introduction to the foundations of the Chinese and Japanese
calendars:

some history;

some calendars;
some astronomy;,
some mathematics;
some Chinese;
some Japanese, and
surprises;

@ what you won't find much here:

the time in the day;

horology;

the traditions associated to the various festivals;
Chinese and Japanese astrology;

Feng Shui;

etc.
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Calendars and celestial motions

Calendars and celestial motions
What is a calendar?

@ as a consequence of the Earth's rotation, our time is divided
into days;

@ in the West, days are grouped in weeks, months and years;

@ the largest structure usually corresponds to the seasons which
return after little more than 365 days; the seasons are due to
the Earth's orientation with respect to the Sun and not to its
distance to the Sun;

@ the year of the seasons is the tropical year;

e months originate from the lunar month (time between two
identical phases of the Moon), which is about 29.5 days;

@ problem: 365 days (and a little more) # twelve lunar months
(354 days).
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Julian calendar

Julian calendar (from Julius Caesar to the 16th century)

calendar used in the West before 1582;

named by reference to Julius Caesar;

365 days year, with an additional leap day every four years;
average length of a year: 365 + % = 365.25 days;

problem: the beginning of Spring currently recurs after about
365.2422 days;

@ the beginning of the Spring was drifting with respect to the
year, and in 1582 the drift had reached about 10 days.
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Julian calendar

Julian calendar (from Julius Caesar to the 16th century)

Precession of v with respect to the start of the year

Yo 2t Y2

J J2

@ ~;: start of Spring;

@ J;: start of the Julian year;

e from ~y; to viy1: 365.2422 days;

e from J; to Jiy1: 365.25 days;

@ problem: ~; comes closer and closer to J;.
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Gregorian calendar

Gregorian calendar (16th century — today)

@ the 1582 reform shortened the Julian year which was slightly
too long;

o three days were removed over 400 years: the century years
which are not multiple of 400 are no longer leap years (1700,
1800, 1900, 2100, etc.);

@ the average length of the Gregorian year is therefore
365 + % — % = 365.2425 days, which is a better
approximation of 365.2422 than 365.25;
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Lunisolar calendars

Lunisolar calendars

@ lunisolar calendars try to match two incommensurable periods:

o lunar (synodic) month of 29.53 days (29d 12h 44 mn 3s)
o tropical year of 365.2422 days (365d 5h 48 mn 45s in 2000)

Hebrew, Chinese, Indian, etc. calendars;
also the Gregorian calendar (Easter date);

some years have 12 lunar months, others have 13;

existence of cycles or pseudo-cycles, for instance 19-year cycle
after which the phases of the Moon recur almost on the same
dates (because 19 x 365.25 ~ 235 x 29.530589).
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Chinese calendar

Chinese calendar (F1E, Hw 5 T<N &)
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Chinese calendar

Chinese calendar (F1E, Hw 5 T<N &)

History

@ China has a very long written history, during which many
dynasties ruled one after the other;

@ a calendar was already used by the Shang dynasty (79), as this
is testified by oracle bones (ca. 1500 to 1000 B.C.);

@ the promulgation of an official calendar was one of the most
important acts of a Chinese Emperor;

@ the calendar was astronomically determined;

@ the knowledge of celestial motions has improved over time;
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Chinese calendar

Chinese calendar (FHEHE, Hw 5 TN F)

An oracle bone (H'&, jid gi pian)
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Chinese calendar

Chinese calendar (F1E, Hw 5 T<N &)

History (2)

@ in the 13th century B.C., China knew that a lunar month is
about 29.53 days;

@ in 237 C.E., the value 29.530598 was obtained;
@ the real value is about 29.530588 days;

@ around 100 calendars followed eachother from the 3rd century
B.C. to the 19th century C.E;

@ the main reforms (in 619, 1280 and 1645) were all carried out
with the help of foreigners (Indian, Muslim or Jesuit
astronomers);

@ the current rules were formulated by the German Adam Schall,

who became director of the Bureau of Celestial Affairs, around
1645.
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Chinese calendar

Chinese calendar:

what the Jesuits brought in the 17th century

Matteo Ricci = Li Madou (F]¥35%) (1552-1610)
Johann Terrenz (Schreck) = Déng Yuhan (AP EFH) (1576-1630)
Giacomo Rho = Lué Yagii (FHEA) (1593-1638)

A %

=

Xa Guangqr Johann Adam Schall von Bell Ferdinand Verbiest
(BER) Tang Ruowang (7 2)  Nan Huairén (R 1)
(1562-1633) (1591-1666) (1623-1688)
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Chinese calendar

Chinese calendar (FEE, Hw 5 TN &)

History: promulgation of new calendars

——  Total no. of new calendars per century (excluding mere changes of name)
——  New calendars other than those marking beginning of new dynasties

Creation of calendars,
for each century,

from 400 B.C. to 1900
(Needham, 1986).

Floruit of Yii Hsi

(first statement
T ey oy

Number of new calendars

- 400

Centuries

Fig. 61. Relation of calendar-making to the invention of the escapement; plot of the number of new calendars
infroduced in cach century between 400 B.C. and A.D. 1900 (from Necdham (r), vol. 4; data from Chu
Wen-Hsin).
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Chinese calendar

Chinese calendar (F1E&E, 5w 5

History: promulgation of new calendars

00 (from Needham (1),

ncasiness (sccompanied by
accuracy of instruments)

Creation of calendars,

Liu Ch’ao inaugurations

Total no. of new calendars per twenty-five-year period (excluding mere changes of name)

lation of calendar-making to the invention of the escapement; plot of the number of new

i
I {3 ¢ h
R 535 or each century quarter,
L 2 34
j * i:i from 200 C.E. to 1300
Z §H8
12 (Needham, 1986).
R LM R
spouad seak-gz g&
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Chinese calendar

Chinese calendars: examples

o KBiJ7i (da tong ) or #ZIFH (shou shi li) [L w L A& in
Japan]: calendar used from 1281 until 1644;
o MZE[T (shi xian Ii): calendar used from 1645 until 777
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Chinese calendar

Chinese calendars

Nowadays, there are actually two concurrent Chinese calendars:

@ a solar calendar, the “sui” (%), from one Winter solstice
(A Z£) to the next; it is also called “farmer’s calendar” (1¢J77);

@ a lunisolar calendar, the "nian” (4F) [#a A ], often mistakenly
labelled 7%J77, starting at Chinese New Year (CNY) and made
of 12 or 13 lunar months;

@ two of the festivals are purely solar ones, the others are lunar
festivals.

nidn (4F) (= 354 or 383 days)

CNY CNY
| |
T T
Winter solstice Winter solstice

sui (%) (365.2422 days)
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Chinese calendar

The Western calendar in China

The Chinese civil calendar is the Western (Gregorian) calendar, also
called

e N7 (gong h): public calendar;
e M7 (x1 Ii): Western calendar.

It is the official calendar since 1929, but it had already been
adopted by the business world in 1912.
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Chinese calendar

The Chinese solar calendar

The Western world has four seasons (Spring, Summer, Fall and
Winter), corresponding to the four “quarters” of the revolution of
the Earth around the Sun (S: Sun or Earth):

Spring equinox

Summer solstice

aphelion perihelion
Winter solstice

Autumn equinox

Note that the quarters are not all of the same length.
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Chinese calendar

The Chinese solar calendar (cont'd)

@ in the Chinese solar calendar, the time between two solstices
(£, zh [U]) is divided into 24 sub-intervals (or solar terms);

the beginnings of these terms are the “jié qi" (7<) [¥ - &];

the Spring Equinox (&7, chun fen [L w A 1A]) is
arbitrarily the fourth term;

the even terms are called major terms or “zhong qi” (H1<)
[5w 5 &]; they are the midpoints (1) of twelve intervals;

the odd terms are called minor terms or “jié qi" (7<) [¥ -

=3B
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Chinese calendar

The Chinese solar calendar (cont'd)

3 J3

J4 22
J2
_ /N
|
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4.\
utumn
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Z;

Zs
Jo

s
J7

Js

Zs

Denis Roegel

@ Z, corresponds to the
point (start of Spring);
o the J; and Z; are

separated by 15° (from
the Sun);

o the Z; are also the
beginnings of our zodiac
signs: Z for Aries, Z3 for
Taurus, Z4 for Gemini,
etc.;

@ the J; are the midpoints
of our Zodiac signs.
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Chinese calendar

The 24 "jié qi" (*f—j/—ﬁ)
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Chinese calendar

The 24 “jie qi" (T7“) (beginning)
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Li chun
Y shui
Jing zhé
Chun fen
Qing ming
Gu yu

Li xia
Xido man
Mang zhong
Xia zhi
Xiao shi
Da shi

rain water
awakening of insects
Spring equinox

clear and bright
grain rain

grain full

grain in ear
Summer solstice
minor heat
major heat

~
~
~
~
~
~

February 4
February 19
March 6
March 21




Chinese calendar

The 24 “jie qi" (7<) (end)
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Li qiu
Cha sha
Bai lu
Qiu fen
Han lo
Shuang jiang
Li dong
Xido xué
Da xué
Dong zhi
Xido han
Da han

7Rk
pOE=1
Xy
il
A
INEE
i
EEN
JNFE
KIE

limit of heat
white dew
Fall equinox
cold dew
frost descent

minor snow
major snow
Winter solstice
minor cold
major cold

~ August 8

~ August 23

~ September 8
~ September 23
~ October 8

~ Qctober 24
~ November 8
~ November 22
~ December 7
~ December 22
~ January 6

~ January 20




Chinese calendar

2 LtwI L

>

The — - PUAfi& in Japan

e the % is divided into twelve fifi (¥, setsu);
e the beginning of a ¥ is a fili %l (¥ - &, sekki), these are

the J;;
e the midpoint of a ¥ isa H15 (Hw 5 &, chuki), they are
the Z;:

@ the numbering of the fifi%i and H1% is apparently slightly
different from the above and the Winter solstice is the first 1
S\ (whereas it was Z;; previously);

o the first fifii therefore occurs around December 7;

@ the numbering of the fifi’i and H15A plays no role.
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Chinese calendar

I two L

The — -+ @lﬁ%ﬁ?j\ in Japan (beginning)

Ji | Lichan & | risshun VEH

Zy | Yu shui MK | usui MK | rain water

J» | Jing zhé HEL | keichitsu  FES | awakening of insects
Z> | Chun fen %4 | shunbun %ﬁj\ Spring equinox

J3 | Qing ming VEEA | seimei 7HHH | clear and bright

Zs | Giiyi AW | kokuu #N | grain rain

Js | Lixia 7. H | rikka VB

Zs | Xido man /NI | shoman /NG | grain full
Js | Mang zhong  Ff | boshu T | grain in ear

Zs | Xia zhi B4 | geshi B4 | Summer solstice
Js | Xido shu /INE | shosho /INE- | minor heat
Zs | Da shii KE | taisho K%Z | major heat

In red: traditional Hanzi # Kanji.
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Chinese calendar

The —+PUfifi5i in Japan (end)

J | Liqid W FK | risshi 7K

Z7 | Chii shu J72 | shosho LE | limit of heat
Jg Bai lu HE& | hakuro & | white dew
Zs | Qiu fen X5y | shabun  FAK4» | Fall equinox
Jo Han lu FEEZ | kanro FEGE | cold dew

Zy | Shuang jiang F&f% | soko &% | frost descent
Jio | Li dong A ritto VS

Zio | Xido xué JNTE | shosetsu  /NEE | minor snow
Ji1 | Da xué KZE | taisetsu  K'ZE | major snow
Z;1 | Dong zhi A& | toji A% | Winter solstice
Jio | Xido han /NFE | shokan /NFE | minor cold
Z15 | Da han KFE | daikan K | major cold
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Chinese calendar

The 24 "jié qi": observations

@ beginnings of Western seasons:
Z (B [LoA Al
Zs (& [IF7L)),
Zg (FKor [Lw D StA]) et
Zy (K& (o)),
@ beginnings of Chinese seasons:
o s (ZE[N-LwA)),
o Jy (LE [,
o Jr (LFK[N L wo]) et
o Jio (L& [N 5 &)

@ two of the jié gi are Chinese festivals:

o J3 (7hHH, Qing ming, [\ H\ ], clear and bright) and
o Zi1 (4%, Dong zhi, [~ 9 L], Winter solstice).
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Chinese calendar

&3 Song of the “jie qi" (7K, jié qi g&) o

The following song helps memorize the jié qi...

BEWHBEESR chun yi jing chun ging g tian, i)
BT B 2% xid man mang xia shii xiang lian, | J
FkAb £ B FE TR qgit chu b qit han shuang jiang,
KEHEFLNKRE dong xué xué dong xido da han.
BHMTIAZHE méi yué liang jié bu bian geng,
REHEE—MRK zui duo xiang cha yi liang tian
AERIS shang ban nian lai lit, nian y1
TER/\ « T = | xia ban nian shi ba, nian san

‘~.7'~b°
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Chinese calendar

The 24 + - = observations

@ In Japan, the word Setsubun (fifi4}) originally meant the eves
of

Risshun (17.%, 315°, start of Spring),
Rikka (375, 45°, start of Summer),
Rissha (37Fk, 135°, start of Fall) and of
Rittd (17.%%, 225°, start of Winter).

@ Currently, it mainly refers to the day before Risshun (around
February 4).
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Chinese calendar

Solar months in Japan

The twelve ¥ do also define “solar calendar months.” The first month starts
at point J1. Each Japanese season contains three months, named as follows

(the names of the seasons are shun, ka, shu and to, and mo = ..., chu = ..., ki
=..)
# | month [ON=R A starts at
1| s 3o L wA (mdshun) J1 | = February 4
2 | {h& 5w L wA (chushun) | U ~ March 6
3| =& Z L wA (kishun) J | ~ April 5
4 | =B 3 9 (moka) A ~ May 6
5| g 5w 9 N> (chuka) Js | ~ June 6
6 | =5 x> (kika) Jo | ~ July 7
[EZS 39 L w > (mosha) Jz | =~ August 8
8 | Fkor fFk | 5w 5 L w > (chushu) | Jg | ~ September 8
9 | ==FK Z L w o (kishu) Jo | =~ October 8
10 | &aX 39 &9 (moto) Ji10 | =~ November 8
11 | X 5w ) &9 (chutd) J11 | ~ December 7
12 | =X Z &9 (kito) J12 | ~ January 6
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Chinese calendar

The pentads (&, hou, [Z T])

@ each solar term is also divided in three pentads ({&, hou, [Z
7))

o the first pentad is #/]{E, the second is {K{, and the last is 7K
fez;

@ each pentad is made of five days (sometimes six) and there are
exactly 72 pentads in a year;

@ average duration of a pentad: % ~ 5.07... d;

@ each pentad has a name.
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Chinese calendar

The Chinese solar calendar (cont'd)

How are the jié qis computed?

@ before the 1645 reform, the mean Sun (“F-<, ping qi) was
used;

@ with the mean Sun, the time from one jié qi to the next one
was constant (% ~ 15.22 days);

e since 1645, the true Sun (FE“X, ding qi) is used, and it
requires a more complex computation;

@ with the true Sun, the angle from one jié qi to the next one is
constant (15°);
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Chinese calendar

The Chinese solar calendar (cont'd)

How are the jié qis computed? (cont'd)

o first, the exact astronomical instants of the 24 terms are
determined in UT (Universal Time); they corresponds to the
instants when the solar longitude is a multiple of 15°;

@ the accuracy of the determination depends on the astronomical
theory used, which has varied during the history of China;

@ since 1929, the various dates are expressed in the time of the
120° E meridian (slightly East of L3¢, Béijing) and these
dates are used.
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Chinese calendar

The Chinese solar calendar (cont'd)

Influence of the reference meridian

The meridian (120° E, 8 hours East of Greenwich) plays a role:

@ the 2007 Winter solstice occurred on December 22, 2007 at
6:07 UT, hence at 14:07 on the same day, hour of the 120° E
meridian:

Start of sui (%) on December 22, 2007 |
@ the 2008 Winter solstice occurred on December 21, 2008 at

12:03 UT, hence at 20:03 on the same day, hour of the 120° E
meridian:

Start of sui (%) on December 21, 2008 |

© the 2009 Winter solstice occurred on December 21, 2009 at
17:46 UT, hence at 1:46 the next day, hour of the 120° E

meridian: Start of sui (%/) on December 22, 2009 |




Chinese calendar

The Chinese solar calendar: the age

e nowadays, the word %/ (sui) is only used when speaking of a
person’s age;
@ each traversed year counts for 1:

e a child born 5 days before the end of the year is one year old
when it is born,

e at the start of the following year, he/she is already two years
old;

@ beginning of the year of the ages:

o traditionally, the Chinese used to count their age from the
Winter solstice;

e many Chinese now count it from the Chinese New Year
(lunisolar calendar), or from the 7th day of the new year.
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Chinese calendar

The Chinese solar calendar: weddings ...

A T can be located in four different ways with respect to the Li
chan (J1) points (start of Chinese Spring, around February 4):

@ a & may contain no Li chiin point: it is called #EHF (no

Spring year). It is also called Z£iF4F (widow year) in northern
China or B ((doubly) blind year) in southern China = bad
luck for marriage;

@ a iF may contain two Li chin points: doubly bright year =
doubly favorable year for marriages;

© a iF may contain only the final Li chan point: blind year;
Q le £ may contain only the initial Li chin point: bright year.
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Chinese calendar

The Chinese solar calendar (cont'd)
(Simplified) summary of the computation (Meeus 1991)

@ the jié qis (77<) correspond to a determined solar longitude (0°,
15°, 30°, etc.);
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Chinese calendar

The Chinese solar calendar (cont'd)
(Simplified) summary of the computation (Meeus 1991)

@ the jié qis (77<) correspond to a determined solar longitude (0°,
15°, 30°, etc.);

@ the mean solar longitude Lo at instant T (T in Julian centuries
since January 1.5, 2000) can be computed with:

Lo = 280°.46645 + 36000°.76983 T + 0.0003032 T2
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Chinese calendar

The Chinese solar calendar (cont'd)
(Simplified) summary of the computation (Meeus 1991)

@ the jié qis (77<) correspond to a determined solar longitude (0°,
15°, 30°, etc.);

@ the mean solar longitude Lo at instant T (T in Julian centuries
since January 1.5, 2000) can be computed with:

Lo = 280°.46645 + 36000°.76983 T + 0.0003032 T2

@ a correction term C (the equation of the center) is then added, in
order to take into account the (quasi) elliptic orbit of the Earth:

L=1Ly+C
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Chinese calendar

The Chinese solar calendar (cont'd)
(Simplified) summary of the computation (Meeus 1991)

@ the jié qis (77<) correspond to a determined solar longitude (0°,
15°, 30°, etc.);

@ the mean solar longitude Lo at instant T (T in Julian centuries
since January 1.5, 2000) can be computed with:

Lo = 280°.46645 + 36000°.76983 T + 0.0003032 T2

@ a correction term C (the equation of the center) is then added, in
order to take into account the (quasi) elliptic orbit of the Earth:

L=1Ly+C

@ the final computation amounts to finding T knowing L, which can
be done using approximation methods (dichotomy, ...).
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Chinese calendar

The Chinese lunar calendar

Lunar months

The 4 (nian) calendar contains lunar months:

@ the average length of a lunar month is 29.530589 days (29 d
12h 44 mn 3s);
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Chinese calendar

The Chinese lunar calendar

Lunar months

The 4 (nian) calendar contains lunar months:

@ the average length of a lunar month is 29.530589 days (29 d
12h 44 mn 3s);

o the day a New Moon (#7H, xin yue, [L A 1F2]) occurs,
converted into the time of meridian 120° E, defines the start
of a lunar month;
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Chinese calendar

The Chinese lunar calendar

Lunar months

The 4 (nian) calendar contains lunar months:

@ the average length of a lunar month is 29.530589 days (29 d
12h 44 mn 3s);

o the day a New Moon (#7H, xin yue, [L A 1F2]) occurs,
converted into the time of meridian 120° E, defines the start
of a lunar month;

e months have 29 (/\H, xido yue, [NDH, L & I DD X]) or
30 (KH, dayue, [KDH, 72\iod > &]) days, with slightly
more months of 30 days, because 29.53... > 29.5;
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Chinese calendar

The Chinese lunar calendar

Lunar months

The 4 (nian) calendar contains lunar months:

@ the average length of a lunar month is 29.530589 days (29 d
12h 44 mn 3s);

o the day a New Moon (#7H, xin yue, [L A 1F2]) occurs,
converted into the time of meridian 120° E, defines the start
of a lunar month;

e months have 29 (/\H, xido yue, [NDH, L & I DD X]) or
30 (KH, dayue, [KDH, 72\iod > &]) days, with slightly
more months of 30 days, because 29.53... > 29.5;

@ there may be two long months in a row (F£K, lian da);
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Chinese calendar

The Chinese lunar calendar

Lunar months

The 4 (nian) calendar contains lunar months:
@ the average length of a lunar month is 29.530589 days (29 d
12h 44 mn 3s);

o the day a New Moon (#7H, xin yue, [L A 1F2]) occurs,
converted into the time of meridian 120° E, defines the start
of a lunar month;

e months have 29 (/\H, xido yue, [NDH, L & I DD X]) or
30 (KH, dayue, [KDH, 72\iod > &]) days, with slightly
more months of 30 days, because 29.53... > 29.5;

@ there may be two long months in a row (F£K, lian da);

e before 619 (Tang (/&) dynasty), the mean Moon (*F-##, ping
shud) was used, instead of the true Moon (FE¥H, ding shuo).
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Chinese calendar

The Chinese lunar calendar

Lunar months (cont'd)

@ the actual time between two New Moons can differ by several
hours from the average lunar month:

e during the Winter, lunar months tend to be longer, because of
the faster apparent motion of the Sun (which is closer in
Winter than in Summer);

e in Summer, it is the opposite.
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Chinese calendar

The Chinese lunar calendar

Influence of the reference meridian

As for the jié qis (7<), the meridian 120° E (8 hours East of
Greenwich) plays a role:

@ on March 7, 2008, there was a New Moon (7 H, [L A 17 ])
at 17:14 UT, hence at 1:14 in the morning of March 8, hour of
the 120° E meridian;

Start of month 2 on March 8 ‘;
@ on April 6, 2008, there was a New Moon (T H, [L A1F D))

at 3:55 UT, hence at 11:55 in the morning of April 6, hour of
the 120° E meridian;

’Start of month 3 on April 6 ‘

Denis Roegel 5 Chinese and Japanese calendars /X7
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The Chinese lunar calendar

Imbrication of the lunar months in the %' (sui)

When the lunar months are imbricated inside the %/ (sui), two
cases are possible:

@ the ca. 11 days that the %/ (sui) is in excess over twelve lunar
months surround these twelve months, for instance:

365 days (/)
4 days \ 354 days (12 months) \ 7 days
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Chinese calendar

The Chinese lunar calendar

Imbrication of the lunar months in the %' (sui)

When the lunar months are imbricated inside the %/ (sui), two
cases are possible:

@ the ca. 11 days that the %/ (sui) is in excess over twelve lunar
months surround these twelve months, for instance:

365 days (/)
4 days \ 354 days (12 months) \ 7 days

@ there are only eleven full months inside a %/ (sui), plus ca. 40
jours, for instance:

365 days (%)
15 days ‘ 325 days (11 months) ‘ 25 days
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The Chinese lunar calendar

Definition of New Year and of the embolismic % (sui)

@ lunar months are numbered from 1 to 12, one of the months
being possibly duplicated;

@ by definition (since 256 B.C.), the month in which the Winter
solstice (% Z2) falls is always month 11; caution: this is not
sufficient to determine month 1 and New Year in retrospect;

o let My be the Winter solstice (% Z) month in a given year,
and let M; be the Winter solstice (%X %) month of the
following year; the %/ (sui) corresponding to that interval is
embolismic if there are 12 complete months between My and
My, these two months being excluded from the count. (This is
the first case of the previous view.)
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The Chinese lunar calendar

Intervals between zhong qi (H1X) and length of lunar months

e before 1645 (calendars based on the mean Sun, “F-<):
o the zhong qi (H1"X) were separated by about 30.44 days;
e a lunar month (about 29.53 days) contained either one zhong
qi (<), or none;
@ since 1645 (calendars based on the true Sun, E):
o the time between two zhong qi (1<) varies between 29.44
and 31.44 days;
e hence, it may also happen that a lunar month contains two
zhong qi (H5);
o this phenomenon is made more frequent, because in Winter
there is both a shorter interval between the zhong qis (H1<)
and the lunar months are longer.
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The Chinese lunar calendar

Definition of the leap (embolismic) month

o let H; be a Winter solstice, M; the (11th) lunar month
containing it and let M;;1 be the month containing the
solstice Hj1;

o if the sui starting with M;, and including all the following
months except M;,1, is embolismic, it contains 13 months;

@ since there are only 12 zhong qi (F1*<X) from H; (inclusive) to
Hit1 (exclusive), there is necessarily a month without a zhong
qi ()

@ by definition, the leap month ([\ﬂﬂ, run yué) is the first month
without a zhong qi (F1”) (rule dating back to the 104 B.C.
reform); it is assigned the same number as the previous month;

@ note: since there can be months with two zhong qis (H15), it
follows that an embolismic sui can contain several (non
consecutive) months without zhong qis (F1X).
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The Chinese lunar calendar

Leap month

@ any of the 12 normal months can be followed by a leap month
(FH)[EA, 525 2F];

@ since 1645, there has never been a leap month after the
months 11, 12 or 1, but it will happen more and more often;

@ in 2033, there will for the first time be a leap month after the
11th month, a fact which seems to have been discovered only
around 1990;

@ month 1 will be duplicated in 2262 and month 12 in 3358
(according to Aslaksen);

@ month 12 was already duplicated in the Japanese calendar in
1890, but not in the Chinese calendar.
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The Chinese lunar calendar

Summary

@ knowing the dates of the solstices and New Moons, we
determine if the sui (%) starting at the time of a Winter
solstice (% Z) is common (12 months) or embolismic (13
months);

o if it is embolismic, we look for the first month after the Winter
solstice (% £) and containing no zhong qis (H1"%);

o by definition, this month is the leap month ([E H);

@ this procedure is repeated for every year.
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The Chinese lunar calendar

Lunar year (nian)

A nian (%) can have twelve or thirteen lunar months and 353, 354,
355 days (common years) or 383, 384 or 385 days (embolismic
years).

Over a span of 200 years from 1911 to 2110, the length distribution
is the following:

length | 353 | 354 | 355 | 383 | 384 | 385
number 1 84 41 5 66 3

We have 21003 ~ B ca. 7 years out of 19 are embolismic years.
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Chinese calendar: 2008 example

2008 (1) 4= 7 7 28 L4 7064 % 1 () 4E
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Chinese calendar: 2008 example (detail)

March 2008 A_Ipril 2008
Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat

1 2 3 4 s
H#a [ty |He e i
2 [s |a 5 721le 8 (o9 |10 |11 |12
#a [ |te fEm i = e e
9 10 (11 |12 |13 15 |16 |17 [18 |19
e i = i P v L S e =
16 (17 |18 |19 |20 72|21 |22 20 2321 |22 |23 |24 |25 |26
L e [+ 4= B 4w |[+E R e e N S A =
23 |24 |25 |26 |27 |28 |29 27 |28 |29 |30
i O R = i = #= [#= |#m  |#®
30 |31
= |im

(note: #/] = beginning, tf = 20 in Chinese calendars)
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Chinese calendar (H1

Examples: 2007—2009
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Chinese calendar (H1[E &,

Examples: 2032-2034

2032 2033 2034
[ ¥ " [aa hens | TS Lja
' " i il i
11 = i
I o " u I
e : "
" I i i u
o
.
it I e
I i
i il e 2
] et
a ullt
o "
1 i i i
i #
r i e |
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Chinese calendar (H1

2008 detail

GREGORIAN
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CHINESE
Ding-Hai/Wu-Zi
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Chinese calendar (F1EE, Hw 5 =

2009 detail
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Chinese calendar (FEE, Hw 5 Z

2033 detail
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Chinese calendar (H1

2034 detail
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The Chinese lunar calendar (cont'd)
(Simplified) summary of the computation (Meeus 1991)

@ the task is to compute the instants of the New Moons (#1H, [L A
1+ -2]);
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Chinese calendar

The Chinese lunar calendar (cont'd)
(Simplified) summary of the computation (Meeus 1991)

@ the task is to compute the instants of the New Moons (#1H, [L A
1+ -2]);

@ the mean New Moon k approximately occurs at the time
J = Jy +29.530588853k, where Jy is a certain constant; J is a date
measured in Julian days;
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The Chinese lunar calendar (cont'd)
(Simplified) summary of the computation (Meeus 1991)

@ the task is to compute the instants of the New Moons (%ﬁﬁ [LA
F2]);
@ the mean New Moon k approximately occurs at the time

J = Jy +29.530588853k, where Jy is a certain constant; J is a date
measured in Julian days;

@ the position of the Sun (which influences the Moon), the position of
the Moon with respect to its perigee, as well as various other factors
are then taken into account in order to compute a correction
term C;
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The Chinese lunar calendar (cont'd)
(Simplified) summary of the computation (Meeus 1991)

@ the task is to compute the instants of the New Moons (#1H, [L A
1+ -2]);

@ the mean New Moon k approximately occurs at the time
J = Jy +29.530588853k, where Jy is a certain constant; J is a date
measured in Julian days;

@ the position of the Sun (which influences the Moon), the position of
the Moon with respect to its perigee, as well as various other factors
are then taken into account in order to compute a correction
term C;

@ the true New Moon (#7H, [L A 1F]) is given by:

J=J+C
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The Chinese lunar calendar (cont'd)
(Simplified) summary of the computation (Meeus 1991)

@ the task is to compute the instants of the New Moons (#1H, [L A
1+ -2]);

@ the mean New Moon k approximately occurs at the time
J = Jy +29.530588853k, where Jy is a certain constant; J is a date
measured in Julian days;

@ the position of the Sun (which influences the Moon), the position of
the Moon with respect to its perigee, as well as various other factors
are then taken into account in order to compute a correction
term C;

@ the true New Moon (#7H, [L A 1F]) is given by:

J=J+C

@ for a precise computation, the very complex motion of the Moon
(H) must be taken into account.
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Chinese calendar: the cycles

The years are grouped according to different cycles:
@ sixty years (sexagenary) cycle (perhaps of Babylonian origin),
combination of two sub-cycles:

o twelve earthly branches (zh7, 37) [L];
o ten celestial stems (gan, 1) [ A].

@ the sexagenary cycle was originally used for the days, and was
also used for the years, after the 1st century C.E.;

@ the sixty period could be split into two periods of thirty, or six
periods of ten;

@ in the 1950s, the ten days period was still used in certain rural
areas;

@ the seven days week seems only to go back to the Song (‘K)
dynasty (960-1279);
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Chinese calendar: the sexagenary cycle

e Gan (1) (stems):
e according to Needham, the Gan were probably the names of
the days of the primitive 10 days period, and not a
combination of the five elements (metal, wood, water, fire,
earth) with the Yin-Yang @ dualism;
e the ten Gan became associated with obscure astrological names
at the beginning of the Han (7{) (ca. 206 B.C. — 220 C.E.);
e Zhi (7Z) (branches):
o the twelve Zhr had long been serving for the twelve months of
the tropical year;
e they were also used for the compass directions;
e the cycle is also called H ¥ (jid zi), after the name of the first
year, and Eto (2 &) in Japan;
@ according to certain researchers, there might be a
correspondence between the 22 (10 + 12) Gan and Zhi signs
and the Phoenician alphabet...
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Chinese calendar: the ten celestial stems (K, [L - h*A])

Stem () | Pinyin | Japanese (on/kun) | @ | Wi Xing (F.1T)
i jia goz | 25 | M ES
L yi I2k= 5> | H (wood)
W bing VD2 ~\ | BH X
T ding [0X2% <Tw | A (fire)
B3 wi | 250z | x| *
C ji 2HD L & [ (earth)
3 geng oz 2o | M B
3 Xin ho & LA | A (metal)
+ ren | AF0z | LA | K
£ gui | ATk =X 5! (water)

@ the original meanings of the symbols are not all known (F: shell,
W: fishtail, etc.);

@ nowadays these symbols are used to count, like with A, B, C, etc.
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Chinese calendar: the ten celestial stems (K, [L - h*A])

The Japanese names for the stems can also be interpreted as
follows (2. = elder brother and & = younger brother):

Stem () | Japanese Meaning

H XDz elder brother of wood (X)
Z XML | younger brother of wood (K)
N [9Y2¥3 elder brother of fire (‘X)
I [N = younger brother of fire (“X)
[B3 25N 2 | elder brother of earth (1)
C S5HD L | younger brother of earth ()
3t INGEa elder brother of metal (£)
F ¥ | younger brother of metal (&)
+ AF Dz | elder brother of water (7K)
ES A3 DL | younger brother of water (7K)
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The 12 earthly branches (#i=Z, [L w 12 L])

Branch (3¢) | Pinyin | Japanese (on/kun) Sign
+- zi L 2 Rat
+ chou | 5w oL Ox
H yin WA &5 Tiger
I mao [Ey) 9 Rabbit
= chén LA =" Dragon
[&A si L A Snake
S wil = PR Horse
7+ Wei A [ e Sheep
EE shen LA 33 Monkey
] you [y) & Rooster
X XU Cwo YA Dog
Z hai h¥a W Pig
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The twelve earthly branches and the directions

Japanese version

Jih hitsuji

hitsujisaru tatsumi
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The twelve earthly branches and the

Japanese version
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Dial of a Japanese clock (1)




Chinese calendar

Dial of a Japanese clock (2)

MibDAY

MipNiGHT
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Chinese calendar
Wii Xing (f117): the five elements

11 (wa): five
1T (xing): step

symbol | Pinyin | element | K- name
N mu | wood X
X huo | fire O
+ tl earth o5
2N jin metal h»
K shui | water AT
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Japanese Wi Xing

In Japanese, hiT = Z& % 9.
The Japanese 11T is also based on five elements, but not on the
same ones than the Chinese T1.1T:

J&l | S0 | air
78 | <9 | void
K| TV | water
K| b fire
H| 5 earth
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Chinese calendar
Wi Xing (1L1T): planets

2 (Xing) = star [£\1]

T4 (xing xing) = walking star = planet [ZX&, b < #11]
Mercury | K5 | water star T vE W
Venus 428 | metal/gold star | & Aty
Mars KJE | fire star hrHn
Jupiter | K& | wood star H<EW
Saturn | T2 | earth star EHW

Denis Roegel J Chinese and Japanese calendars /X



Chinese calendar

Chinese calendar
Wii Xing (f1.17): weekdays (1)

In the traditional Chinese calendars, the days can be associated to the planets:

Sunday HIEH | IO
Monday HEH | FoXH U
Tuesday KEH | &EH U

Wednesday | KIEH | 3k OV
Thursday KEH | < kO
Friday £FEH | FAXOD
Saturday THH | koU

Here, [ means “weekday.”

The association with the planets is the same as in the West. It probably takes
its origins from the Babylonians and Egyptians, via Greece and Rome, but the
exact transmission is not known.

This system is no longer much used in China.
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Chinese calendar
Wii Xing (f1.17): weekdays (2)

Japan:

@ it seems that the Japanese weekdays were taken from India,
through the importation of Bouddhist writings from the 9th
century (Kukai (i) monk = Kobo Daishi, ALK,
774-835);

@ the Japanese astronomers became interested in the
astrological work of Bu Kong (/~NZE, Bu Kong, 705-774),
which introduced the planetary names in the calendars;

@ at some point, there was a discrepancy which was corrected by
the 1685 calendar reform;

@ the planetary names have been used for centuries only for
astrological purposes, or on rare calendars;

@ Japan officially adopted these old names in 1876.
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Chinese calendar
The weekdays in China (3)

In China, weekdays (except Sunday) are usually merely numbered

from 1 to 6:
Sunday EHAH | xing g ni weekday
EHAK | xing qi tian
Monday EH— | xing qryr | weekday 1
Tuesday EHI | xing g ér weekday 2
Wednesday | 2] - | xing qi san | weekday 3
Thursday HHHIU | xing gt si weekday 4
Friday HEHi | xing gt wi | weekday 5
Saturday EHS | xing qi lio | weekday 6
(Chinese numerals: —: y1, —: ér, —: san, MU: si, Ti: wii, 7\: lig,

1 qr, /\: ba, fL: jit, +: shi)
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Chinese calendar
The weekdays in China (4)

Other names exist for the days:

e J& (zhou = cycle) can be used: Sunday = &>k (zhoumo =
end of cycle), Monday = i — (zhouyr = first of cycle), etc.;
in Japanese: il = L w 9, week, same etymology as J#; the
week can also be called #f#] (L w 9 h*A, shukan);

e Sunday = fLFEH ou *LFEH (day of prayer), Monday = first
day after Sunday, etc.
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Chinese calendar: the cycles are combined

Earthly branches
IR [E[F]AR[H]E]FK
41 31 21 11
2 52 42 32 22 12
13 3 53 43 33 23
14 4 54 44 34 24
25 15 5 55 45 35
26 16 6 56 46 36
37 27 17 7 57 47
38 28 18 8 58 48
49 39 29 19 9 59
50 40 30 20 10 60

N

=
b

Celestial stems

P HR - S O > — = DN H

2008 = beginning of JX+ (25th year of the cycle)



Chinese calendar

Chinese calendar

The twelve animals associated to the branches

In a distant past, the division in twelve branches (}13%) became
associated to a cycle of animals (-+ 4= 1, shi ér sheng xiao)
(sheng = to be born, xido = resemblance):

e rat/mouse (i), ox/cow (%), tiger (Ji©), rabbit/hare (%),
dragon (), snake (#iE), horse (&), sheep (), monkey (i),
rooster (%8), dog (1)), pig (J&);

@ the exact origin of the association is not known with certainty;

@ the animals are almost the same in Japan and Korea;

@ other countries have slight variations:

o Viét-nam: hare = cat
e the first month may be different in a different country.
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Chinese calendar

The twelve animals associated to the branches

Denis Roegel 5 Chinese and Japanese calendars [XF
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Chinese calendar

Intercalation cycle, zhang (%) cycle

@ since 19 solar years are almost equal to 235 lunar months, the
intercalation of leap months (embolismic years) almost follows
a 19-year cycle;

e this (pseudo-) cycle is called the zhang (%) cycle;

@ a Chinese calendar watch patent uses this cycle, or several
such cycles, in order to approximate the Chinese calendar over

a number of years; there is also a patent for an implementation
adapted to phones and PDAs (Shaun Puckrin, 2006);

@ other cycles have existed, see Needham;
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Chinese calendar
zhang (%) cycle

Leap months from 1951 to 2045 (5 %):

@ 1952 (5), 1955 (3), 1957 (8), 1960 (6), 1963 (4), 1966 (3), 1968 (7);
@ 1971 (5), 1974 (4), 1976 (8), 1979 (6), 1982 (4), 1984 (10), 1987 (6);
© 1990 (5), 1993 (3), 1995 (8), 1998 (5), 2001 (4), 2004 (2), 2006 (7);
Q 2009 (5), 2012 (4), 2014 (9), 2017 (6), 2020 (4), 2023 (2), 2025 (6);
© 2028 (5), 2031 (3), 2033 (11), 2036 (6), 2039 (5), 2042 (2), 2044 (7).

@ approximatly 7 months are duplicated in 19 years (more or less the same
ones from one cycle to the next one)
(19 x 365.2422 =~ 235 x 29.53... = (12 x 19 4+ 7) x 29.53..)

@ analog to cycles in other calendars (Meton cycle, etc.).
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Chinese calendar watches (1)

International patent
of July 6, 2006.
(Swatch Group)
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Chinese calendar watches (2)
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Chinese calendar watches (3)
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Chinese calendar watches (4)
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Chinese calendar

the embolismic years

over about 60 years.
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Chinese calendar watches (6)

@ previous cam (130), and

e month lengths cam (150)
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Chinese New Year
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Chinese calendar

Chinese New Year: the ££2 (nian shou)

5 (shou) = beast
@ imaginary monster which brings bad luck;

@ when the Nian comes, trees die, leaves lay on the ground and
the grass does no longer grow;

@ as soon as it has left, everything alive develops and flowers
open;

@ in order to hunt it away, fireworks are used.
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Chinese calendar

Chinese New Year

o &I (chun jie)
o IIATH (néng i xin nian) (agriculture, calendar, new,year)
@ the year (beginning of month 1 nian) can start between
January 21 and February 21;
@ approximate rules:
@ the New Year falls on the day of the second New Moon (H1 H,
[L A 1FD]) after the December solstice (% 4); this is only
true until 2033;
@ the New Year falls on the day of the New Moon closest to 7.

7 (Li chan) (approximately on February 4); this rule fails 31
times between 1645 and 2644.
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Origin of Chinese years

4706 | rat February 7, 2008
4707 oX January 26, 2009
4708 | tiger | February 10, 2010

@ traditionaly, the years were numbered by reigns;

@ before the 1911 revolution (fall of the Qing (i&) dynasty), Sun Yat-sen
(Fhdr L) [#:3X (£ A $1A)] wanted to impose an alternative numbering;

@ Chinese tradition: first year of the reign of the Yellow Emperor (##,
Huangdi) in 2697 B.C., hence 2008 = beginning of 2697 + 2008 = 4705;
by adding 1 (for a year 0), we find 4706, but there was no year 0...;

@ another possibility is to start with what some believe is the earliest use of
the sexagenary cycle on March 8, 2637 B.C., hence 2008 = beginning of
2637 + 2008 = 4645.
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The main Chinese festivals

Date Festival Chinese name 2008
month 1 | Spring Festival &= February 7
day 1 (Chinese New Year) (chun jie)

month 1 | Lantern Festival TLH February 21
day 15 (yuan xiao jié)

month 5 | Dragon Boat Festival | Jif4T7 June 8
day 5 (duan wiu jié)

month 7 | Qi Qiao Jie 2T August 7
day 7 (Chinese Valentine) (qi qido jié)

month 7 | Ghost Festival A PTvaEl August 15
day 15 (zhong yuan jié)

month 8 | Mid-Autumn Festival | HFk™s September 14
day 15 (Moon Festival) (zhong qiu jié)

month 9 | Double Ninth Festival | ERHTY October 7
day 9 (zhong yang jié)

+ Qing Ming and the Winter solstice Festival (solar calendar)
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Chinese calendar

Chinese calendar: the time of the day

@ the days are also subdivided, in hours, etc.
@ six hours of day, six of night;
@ Japanese clocks;

o all that, in another talk...
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panese calendar

Japanese calendar (f1/&,

A woman consults a calendar
of the 15th year of Kf& (TA
1Z ) (1830-1844).
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Japanese calendar (fIJE, H N &)

There are different words to refer to calendars, but they are all
based on

J&

[N &, reki] or [Z & &, koyomi]

o MEE (5w Z <N, chugoku reki): Chinese calendar;
o FIJif (HM Z, wa reki): traditional (Japanese) calendar.
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Japanese calendar (fIJE, H N &)

History

Japan adapted a number of Chinese calendars:

@ before 604 C.E., the traditional Hi-oki calendar was purely
lunar;

@ in 604, the Yuan Chia Li (Genka-reki) calendar, designed by
Ho Chhéng-Thien (443 C.E.), was introduced by the Korean
monk Kanroku (W#/) and adopted;

e work of Bu Kong (/4~ZE, Bu Kong, 705-774): introduction of
the planetary names in the calendars;

@ several calendars followed until 861 C.E.;

e in 861, the EHJH (Hsiian Ming Li) (Senmyd-reki) calendar
was inaugurated, and it was in use until 1684;
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Japanese calendar: Bu Kong (/NZE) (705-774)
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The Japanese calendars: (source: H1E/E& on ja.wikipedia)

@ Hi-Oki reki (0 &)

@ JLEJE: Genka reki (1F'A 11 &) (year of 365.2467 days and lunar
month of 29.530585 days) (in China from 445 C.E. to 509, in Japan from
604 until 696);

o REUH: Giho reki (12N &) (used in China from 665 to 728 and in
Japan from 697 to 763);

@ KfT/g: Taien reki (7=\2»2 AN &) (used in China from 729 to 761 and
in Japan from 764 to 862);

o FHHME: Senmyo reki (A & & 9 N &) (used in China from 822 to 892
and in Japan from 862 to 1684);

® EEJH: Jokyo reki (U £ 9 & £ 9 M Z) (used in Japan from 1685 to
1754);

® M Horyaku reki (129 M % < 11%) (used in Japan from 1755 to
1797);

o TWIUE: Kansei reki (h*A £\ 3N &) (used in Japan from 1798 to 1844);
@ K{RJE: Tenpo reki (TAIEZ I N E) (used in Japan from 1844 to 1872).
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The Kansei reki (RJRUE) (1798)

o JFRHIMJISY. (Asada Goryu, [ 7229 1 w H]) (1734-1799)
(the Japanese Galileo) had to reform the calendar, but he
recommended two of his pupils for that task:

o [HIEZ K (Takahashi Yoshitoki) (1764-1804) and

o [BJEE (Hazama Shigetomi) (1756-1816)
They were the ones who designed the Kansei calendar (5]
J&);

@ it is the first Japanese calendar to make use of the true Sun,
and not of the mean Sun (corresponds to the 1645 reform in
China);

@ Yoshitoki introduced Kepler's model (ellipses) in the modelling
of the orbits;

@ Yoshitoki has been working at the
, until his death in 1804.
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The Tenpo reki (K{RJE) and ... France

The 1841 reform, designed by
¥l =1 (Shibukawa
Kagesuke, 1787-1856,
Yoshitoki's son), adopted in
1843 or 1844 (Tenpo calendar
KIRIE), is based on the work
of the French astronomer
Lalande (1732-1807), author
of a multi-volume Traité
d’astronomie; Shibukawa
Kagesuke is the co-translator
of the Dutch version of
Lalande's work.
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Computing the Japanese calendar

@ the computation is similar to the one made for the
construction of the Chinese calendar:
o determination of the ¥ - & using a knowledge of the
apparent motion of the Sun;

e determination of the New Moons with a good theory of the
Moon;

@ the computation is not based on the 120° E meridian:
e from 1873 to 1887 the computation was based on the Tokyo
longitude (139°46’ E);
e since 1888, the 135° E meridian (UT + 9h) is used;
e in certain cases, on average once out of 24, there is a
difference of one day between the beginnings of the months in
China and Japan, and also in the dates of the ¥ -5 &.
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Ewlxs)ng

The K/[NJB: let's play with the calendar!

e during the [/7 (Edo) period (= {i#)I| Tokugawa period)
(1603-1867), Japanese calendars showing only the lengths of
the short (29) and long months (30) appeared,;

e these calendars were called K/NJEf (722 L X 911 &) and
were very popular;

e K (72\1): long;
e /N (L % 7): short;
@ these calendars are much sought by collectors.
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The K/ example (1: riddle)

This 1787 calendar represents twelve fans with Kabuki actors.

Which months are long and which ones are short?

(this calendar differs from the ones that can be obtained with Chinese calendar
conversion programs, perhaps because of the differences between Chinese and
Japanese calendars)
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Japanese calendar

The K/NE: example (1: answer)

2 Dec,Long

(note: the months should not be called Jan, Feb, etc., but —FH, —_H, etc.,
because they are the months of the - calendar)
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The K/ example (2: riddle)

This 1787 calendar
represents the cherry
blossom festival.
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Japanese calendar

The K/NE: example (2: answer)
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The K/NE: example (3: riddle)

This 1787 calendar
represents the game of

WON (F25K).
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The K/NE: example (3: answer)
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The K/NE: example (4: riddle)

This 1854 calendar
represents a samurai in
armor.
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Japanese calendar

The K/NE: example (4

. answer)

Apl

Oct

Dec l‘%

I..I

Tto00X Qw3Ior

Ter3J 0= O

Denis Roegel

@ the numbers at the top
correspond to long months (Feb
— H, etc.);

@ the numbers at the bottom
correspond to short months (Jan
— —H, etc.);

e month 7 (£H, marked “Jul"

here) is followed by a leap
month (IEH or ).
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Chinese calendar: 1854 example

1 g [T wWoow oo
1 7 1 3 4 3 4 1
W wn R A CERT
8 13 14 5 6 8 9 10 11 5 10 11 3 4 5 7 8
| [ WA WL A i L T R nAPs WL W AL b
15 16 17 18 19 20 21 12 13 14 15 16 17 18 12 13 14 15 16 17 18 9 10 11 12 13 14 15
PP S e R L tA PR P P WOFE A FE U b FooF= W VR Px tE
22 23 24 25 26 27 28 19 20 21 22 23 24 25 19 20 21 22 23 24 25 16 17 18 19 20 21 22
W WE s e WA ok W= WNOWE Rt R T T = T Pl H W BE o
29 30 31 26 27 28 26 27 28 29 30 31 23 24 25 26 27 28 29
o W n o U S S we o w P ik W o WA
30
,\
W@ W W% w3
3 4 5 6 1 2 3 1 1 2 3 5
BE WA W Wi L WAL w
10 11 12 13 4 7 8 10 2 4 5 6 8 6 7 9 10 11 12
(ISR it { o W b b P B b A
17 18 19 20 11 12 14 15 16 17 9 10 11 12 13 14 15 13 14 15 16 19
[ no=t o i i P =t i i1
24 25 26 27 18 19 20 21 22 23 24 16 17 18 19 20 21 22 20 21 22 23 24 25 26
e i = HOWE T 5E I S I R s IR FEOWA 0L R mEA W
1 25 26 27 29 30 23 24 25 26 27 28 29 27 28 29 30 31
B UIWe WS Wm hm wa [ e | inWE W wE
30 31
Ui Wk
moo ' WK ' moE ' mo
2 12 3 4 7 1 2 3 4 12
. I = b - 5
3 4 5 6 7 8 9 8 10 11 12 13 14 5 6 10 11 3 6 7 8 9
= ] R Fo T T R By FE KT A
10 11 12 13 14 15 16 15 16 17 18 19 20 21 12 13 14 15 16 17 15 10 11 12 13 14 15 16
P | OUE s 0E A 10 1S UE R s W S A
17 18 19 20 21 22 23 22 23 24 25 26 27 25 19 20 21 22 23 24 25 17 18 19 20 21 22 23
Wi ke WA A A IR TR T T ST TR R T BT N = s
24 25 26 27 28 29 30 29 30 31 26 27 28 29 30 24 25 26 27 28 29 30
WR WG W WE WA WL W W weoWA W WY Wk Wt WA W b
31
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Chinese calendar: 1854 example (detail)
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Japanese calendar

The K/NE: example (5: riddle)

o3 e

This 1862 calendar
shows kimono patterns.

e 93 5
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Japanese calendar

The K/NE: example (5: answer)

Intercalary Aug,
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The K/NE: example (6: riddle)

@ this 1867 calendar
shows a rabbit busy
preparing fif (in
Chinese : Jifi¥&)
(mochi);

@ 1867: start of the year
of the rabbit...

Denis Roegel J Chinese and Japanese calendars /X



Japanese calendar

The K/NE: example (6: answer)

@ short months are on
the rabbit;

@ long months are on
the mortar.

Denis Roegel J Chinese and Japanese calendars /X



Japanese calendar

The Japanese calendars after 1872

@ Japan adopted the Gregorian calendar in 1873;

o the old calendar is also called

Kyureki (|HfE, & w 5N &) (kya = old).

Denis Roegel J Chinese and Japanese calendars /X



Japanese calendar

Japanese calendar: Emperor eras

Meiji 34 (1867-1912) Taishd KIF (1912-1926)
Meiji Emperor (1852-1912) Taisho Emperor (1879-1926)

Showa HHF1 (1926-1989) Heisei “F21% (since 1989)
Showa Emperor (1901-1989)  Akihito Emperor (HH{Z) (1933- )
future Heisei Emperor
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Japanese calendar: identification of the years

There are four methods for the specification of the year:
@ (since 645 C.E.), the year can be given by the -5 (aA =
9, nengo) Era, then by the year in the Era, 2008 = Heisei 20;
@ the year can be given in the sexagenary cycle (for instance the
year JX¥°);
© the year can be given in the reign of the Emperor (first year of
reign = first complete year, not the accession year);

Q the year can be given since 660 B.C., the legendary year of the
foundation of the Imperial dynasty; it is specified with FC7C
(ZIFA, kigen) or N (Z 9 &, koki).

It is only since 1868 (Meiji Era Hf}75) that Era = Reign.
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Japanese calendar: weeks and months

@ months can be noted either by their rank (IEH ou —H for the first
month, —H for the second, etc.), or by older names (in the % or #7):
@ [FEH (mutsuki, T8> &, month of harmony),
Q W H (kisaragi, & & 5 &, month of wearing extra layers of
clothes),
@ 4 (vayoi, X2 X\ Y, month of growth),
(uzuki, 9 9°&, month of Deutzia),
(satsuki, & 2 &, month of planting rice sprouts),
MEH (minazuki, A 73 &, month of no water),
(fumizuki, 3.&3 &, month of literary),
(hazuki, 139" &, month of leaves),
(nagatsuki, L Hh*> &, Autumn long month),
Wik H (kannazuki, A 79 & ou kaminazuki A% T &,
month of no Gods, opposite of kamiarizuki = h*&dh ") T &),
@ 55H (shimotsuki, L & > &, month of frost),
@ filiZE (shiwasu, L 3, month of running priests).

@ these names are possibly synonyms of the months of the solar calendar.
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Japanese calendar

Japanese calendar: remaining problems

The following month names need to be clarified. Are they other names of the
solar calendar months?

HI%& [L £ L wA;1321d 5] first month of 777
%% [l A L w A] third month of 777
HE [L x ] fourth month of 777

iR 5 [I3 A h] sixth month of 777
HIE[L & L »w 9] seventh month of 777
BEFK [IZ A L w 9] ninth month of 777
#A& [L & & 9] tenth month of 777
54 [IX A & 9] twelfth month of 727
And what about the following ones?

E# [1ZL » A] third month of 777
EFK [1ZL » 9] ninth month of 777
FA U % 9 & 9] tenth month of 777
ZH [h\ 1 1F 2] tenth month of 777
FH [ta3&] eleventh month of 777
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Japanese calendar: main festivals

the Japanese do generally not celebrate the Chinese New Year;
matsuri (5%, £ DY) = festival;

the festivals vary according to the places in Japan;

most festivals are at fixed dates, and are not related to the
Chinese calendar;

@ almost everywhere, there is a festival related to the rice crop
around the beginning of Autumn.
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Japanese festivals
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Main Japanese festivals

Shogatsu (1EH): New Year (January 1-3);

Seijin Shiki (3X AF\): Coming of Age day (second Monday of January);
Setsubun (fifi4}): start of Japanese seasons, especially the Spring;

Hina matsuri (%55 Y ): Doll Festival (March 3);

Hanami (FE5): Flower viewing (end of March/beginning of April);

Kodomo no hi (F-f#t H): Boy's day (May 5); = beginning of horse
month Festival (3 TP fifiT], Tango no Sekku);

Tanabata (£%): Star Festival (July 7);
O-Bon (35%#): Ancestors’ Spirits Festival (August 13-15);
Toro Nagashi (JTZ&it L ): Lantern Floating = end of O-Bon;

Shichi-Go-San (£ 11.=): Festival of children age 3, 5 and 7 (November
15);

Toshi no se (4Fiffl): End of year, preparation of New Year;
Omisoka (KMEH): New Year's Eve (December 31).
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Japanese calendar

Japanese calendar: 7\l (5 < & 9,

Cycle of lucky and unlucky days (1)

The 7 i# is a system specifying the lucky and unlucky days in lunar
months.
There are six different days:

Q@ s (BAL XD, AL, 2&HH): good for business,

good luck in the morning, bad luck in the afternoon

This system has a Chinese origin, and spread again after WWII.
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Japanese calendar: 7\l (5 < & 9,

Cycle of lucky and unlucky days (1)

The 7 i# is a system specifying the lucky and unlucky days in lunar
months.
There are six different days:
Q@ s (BAL XD, AL, 2&HH): good for business,
good luck in the morning, bad luck in the afternoon
Q KHI (LB UVE, WH\WA): good luck at all times, except at

noon, and except for burials

This system has a Chinese origin, and spread again after WWII.
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Japanese calendar

Japanese calendar: 7\l (5 < & 9,

Cycle of lucky and unlucky days (1)

The 7 i# is a system specifying the lucky and unlucky days in lunar
months.
There are six different days:

Q@ s (BAL XD, AL, 2&HH): good for business,

good luck in the morning, bad luck in the afternoon
Q KHI (LB UVE, WH\WA): good luck at all times, except at

noon, and except for burials
Q tE (AL AL, HA EITF, 3 X1T): opposite of 7t
i

This system has a Chinese origin, and spread again after WWII.
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Japanese calendar

Japanese calendar: 7\l (5 < & 9,

Cycle of lucky and unlucky days (1)

The 7 i# is a system specifying the lucky and unlucky days in lunar
months.
There are six different days:

Q@ s (BAL XD, AL, 2&HH): good for business,

good luck in the morning, bad luck in the afternoon
Q KHI (LB UVE, WH\WA): good luck at all times, except at

noon, and except for burials

Q tE (AL AL, HA EITF, 3 X1T): opposite of 7t
i

Q 1Lk (322 ): bad luck all day

This system has a Chinese origin, and spread again after WWII.
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Japanese calendar

Japanese calendar: 7\l (5 < & 9,

Cycle of lucky and unlucky days (1)

The 7 i# is a system specifying the lucky and unlucky days in lunar
months.
There are six different days:

Q@ s (BAL XD, AL, 2&HH): good for business,

good luck in the morning, bad luck in the afternoon
Q KHI (LB UVE, WH\WA): good luck at all times, except at

noon, and except for burials

Q tE (AL AL, HA EITF, 3 X1T): opposite of 7t
i

Q 1Lk (322 ): bad luck all day

Q@ K% (=W A, E\VidA): good luck all day

This system has a Chinese origin, and spread again after WWII.
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Japanese calendar

Japanese calendar: 7\l (5 < & 9,

Cycle of lucky and unlucky days (1)

The 7 i# is a system specifying the lucky and unlucky days in lunar
months.
There are six different days:
Q@ s (BAL XD, AL, 2&HH): good for business,
good luck in the morning, bad luck in the afternoon
Q KHI (LB UVE, WH\WA): good luck at all times, except at
noon, and except for burials
Q tE (AL AL, HA EITF, 3 X1T): opposite of 7t
i
Q 1Lk (322 ): bad luck all day
Q@ K% (=W A, E\VidA): good luck all day
Q FO(Le-<, L%, LT, Le-27, &L
5): bad luck, except at noon
This system has a Chinese origin, and spread again after WWII.
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Japanese calendar: 7\ (%  k :7)

Cycle of lucky and unlucky days (2)

e the days repeat according to the series JCH5, K|, e &, 1/
B, K% and 7RI,

@ the cycle is periodically interrupted because the first days of
the lunar months always have the same 7 I:

months 1 and 7 start with JCHS,
months 2 and 8 start with 7],
months 3 and 9 start with 2c&,
months 4 and 10 start with 1.},
months 5 and 11 start with K% et
months 6 and 12 start with 75 .

Today, we are the 4th day of month 3 (starting with ¢El), hence it
is a 7)x 0 day = bad luck!!!
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Japanese calendar: what | didn't mention...

o HEF [t vh &) =CE

IEJEE [ < < L &]

T [l A PA]

& 5 L > (kichijitsu): lucky day (link with the 7XI#E?)
h*AlZ 5 (kannichi): unlucky day (link with the 7 HE?)
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Japanese calendar

Before | finish ... a few words on Korea

@ From 1653 until 1896, Korea used the Chinese calendar, but
made its own computations;

@ in 1896 Korea adopted the Gregorian calendar;
@ one form of Chinese calendar is still used traditionally;

@ the reference meridian currently used is the meridian of the
Seoul City Hall (126°58' E);

@ the years are counted from 2333 B.C., the traditional year of
the foundation of the first Korean nation.
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The traditional calendar in Korea

In Korea, the 24 “jié qi" are called the 24 (] 4 A}) “Jeol-gi” (2 7]).

J1 | Ipchun A= J7 | lIpchoo R
Z1 | Woosoo >4 Z7 | Cheoseo ] A
J> | Gyungchip AH Js | Baekro w2
Z> | Chunboon =5 Zs | Chooboon | &
Js | Chungmyung | 3™ Jo | Hanro 32
Z3 | Gokwoo =z Zy | Sangang A
Js | Ipha Q3] Jio | lpdong A5
Zs | Soman 29k || Zyo | Soseol 2
Js | Mangjong = 1| Ji; | Daeseol B
Zs | Haji 34 || Zu | Dongj =7
Js | Soseo E J1o | Sohan 23
Ze | Daeseo A || Zi» | Daehan o sk

The lunar New Year is called “Seollal” (Ad).
There is also an equivalent to the Earthly branches and Celestial
stems.
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Branches and stems in Korea

Earthly branches
AT = (Al 8 (A A a A w][=] 3
ja | chug | in [ myo |jin|sa| o | mi|sin|yu]|su| hae
Celestial stems
(e[ % [ A [ 7 [A] 4 [A[D[A
gab | eul | byeong | jeong | mu | gi | gyeong | sin | im | gye
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And in Viét-nam...

o calendar similar to the Chinese calendar;
o earthly branches, celestial stems, and 24 “tiét khi";

@ before 1813, the calendar was not computed exactly like in
China (apparently, the calendar in use was KA JE T, hence
the pre-1645 Chinese calendar);

o from 1813 to 1967, the Chinese calendar was used;

@ since 1968 (North Viét-nam) or 1976 (whole country), the
reference meridian is the Hanoi meridian.
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The traditional calendar in Viét-nam: the 24 “tiét khi"

J1 | Lap xudn Jz Lap thu
Z1 | Vi thay Z7 Xir thir
b Kinh trap Js Bach 16

Z> | Xuan phan Zs Thu phén
J3 | Thanh minh Jo Han 16

Zs | Cbe vii Zy Suong gidng
Js | Lap ha Jio | Lap déng
Z, | Tiéu man Zio | Tiéu tuyét
Js | Mang chang || Ji1 | Dai tuyét
Zs | Ha chi Z11 | Doéng chi

Js | Tiéu thir Ji2 | Tiéu han

Ze | Dai thir Z1> | Dai han
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Branches and stems in Viét-nam

Earthly branches (Thap Nhi Chi)
Ty | Siu | Dan | Mo | Thin | Ty | Ngo | Tudt | Mui | Than [ Dau | Hoi

Celestial stems (Thién Can)
Giap ‘ At ‘ Binh ‘ Dinh ‘ Mau ‘ Ky ‘ Canh ‘ Tan ‘ Nham ‘ Quy

The twelve animals are the rat, the buffalo, the tiger, the cat, the
dragon, the snake, the horse, the goat, the monkey, the rooster, the
dog and the pig.
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In Tibet...

@ lunisolar calendar, but not directly inspired by the Chinese
calendar;

@ Indian origin;

@ the symbols are different, Tibet is not using the Chinese
characters, but has its own alphabet;

o the details for another time...
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Calendar conversions

@ when the calendars are well defined, the conversion from one
calendar to the other is straightforward:

o tables can be used (for instance Calendrical Tabulations by
Reingold and Dershowitz (2002));

e there are also many programs;

e errors can occur, either in tables or in software;

o for certain periods of time, especially distant in the past, it is
not always known how the computations were done, and this
can make it difficult to convert between calendars.
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