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Mathematics and astronomy in traditional Tibet
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(From [7Uv 74 7 72 RHER], BET5 3 Rk, F LM, 2017.)

Tibet has a special tradition of mathematics and astronomy

which received influences of India and China.
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Tibetan mathematics

Tibetan numerals:
The Tibetan numerals are based on the Indian numerals.
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(From 5k KR8 Phy AARHE 52 (1999), p.144, with my notes.)

Sand board:

In Tibet, a sand board is usually used for calculations of

traditional astronomy etc.

B (356 + 437 = 793) : An example of addition

456 ::>35 3 = 3 93 => 793 Pen
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(From Ohashi (2018-19), p.23)



Astronomical circular board and sand board:

Astronomical
circular
board

Lunar mansions

Zodiacal signs

Five planets, sun
and moon are
inside.

Sand board

(for calculation)
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(From sk R0 (st AARHE i 5) (1999), with my notes.)

Tibetan astronomy
Tibetan traditional astronomy consists of 4 branches:

“sKar rtsis” --- Astronomy based on Indian “Kalacakra” astronomy,

“dByangs ’char” --- Divination based on Indian “svarodaya”,

“Nag rtsis” --- Divination based on Chinese natural philosophy, and

“rGya rtsis” --- Astronomy based on Chinese Shixian calendar (R&E).
(The Shixian calendar (made in 1644 and used from the next year) is a Chinese luni-solar calendar

used in Qing (&) dynasty. It was made by Jesuit missionaries etc.)
Among them, the “sKar rtsis” is the fundamental theory of Tibetan
traditional calendars.



The Kalacakra-tantra is an Indian Buddhist text of the last stage of
Esoteric Buddhism, in which cosmology and calendrical astronomy are
also described. It was originally written in Sanskrit, and translated into
Tibetan and Mongolian. It has the commentary “Vimalaprabhga”, in which
additional information of astronomy is also given.

According to my study, the astronomy of the Kalacakra-tantra is based
on the Indian Classical Astronomy, and created in the 11" century in India
(most probably in East India). (See Ohashi (2000).)

The beginning of the first 60-year cycle of the Kalacakra calendar is 1027 CE, and the
Kalacakra-tantra says that it is 403 years after the year corresponding to the Hijrah. If so, the
Hijrah becomes 624 CE, but the actual Hijrah is 622 CE. My hypothesis regarding this difference
is as follows. There are two systems of 60-year cycle in India. The beginning of one cycle was
1025 CE in North India, and 1027 CE in South India. So, the beginning of the North Indian cycle
was 403 years after the Hijra. Probably this information was incorporated in the Kalacakra
astronomy, which uses South Indian 60-year cycle, and 2 years’ difference was created. (See
Ohashi (2000).)

Tibetan traditional calendars:

A traditional Tibetan calendar published in Chengdu (j%#8) in China (compiled by “sMan rtsis
khang” (78 B[, Medicine and astrology institute in Lhasa)):
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A traditional Tibetan calendar published in Himachal Pradesh in India:
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Tibetan cosmology:
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Cosmography based on the A@/acakra-tantra

(From Huang (2002))
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The diurnal orbit of the sun in different seasons

among 12 zodiacal signs.

(The centre is the Mount Meru.)



Mathematics and astronomy In
traditional Southeast Asia
(D Introduction

There are several traditional festivals in Southeast Asia.
For example, let us see two festivals of Thailand:

Songkran and Loy Krathong

(The following pictures are from a Japanese book (Kajiwara, 2013).)

(Water pouring festival)
13 — 15 April

“Songkran” ... Sun’s entrance to a sign of the zodiac.
The famous Thai festival “Songkran”
... Sun’s entrance to Aries
... that is the vernal equinox.

Why 13 — 15 April? ..... Indian sidereal year is used.



Loy Krathong

(Offering floating festival)
Full moon day of the 12th lunar month

Loy Krathong song:
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Wan-phen duan sipsong nam nong tem taling .....

(The full-moon day) (the 12th month) (water fills to the banks) .....

This 1s based on the luni-solar calendar.

Thai traditional calendars:




(IT) Geographical Overview
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Mainland Southeast Asia:
Vietnam:
Local original astronomical knowledge
+ Chinese influence
Myanmar (Burma), Thailand, Laos and Cambodia:
Local original astronomical knowledge
+ Chinese influence

+ Indian influence



Island Southeast Asia:
Local original astronomical knowledge
+ Indian influence

+ Islamic influence

Some examples:

Vietnam is close to East Asia, and historical records were

written in Classical Chinese.
An example of an astronomical work in Vietnam written in Classical Chinese:

il 5 j vt o\ —
(ECTL gl @ﬁ
L o 91
B 0% A AR R R
o Al &
e R SN =
E x [ PiErRTE 1
Skl
W >i{—5‘ ”;v‘ JE: : ﬁ'i\ /\7
A G S T IR A
=0 AN B DB AE 2w
Tl B AP % ok 2
,f‘ﬁ:' = — )’LT.O [1;.70‘; './—'\\
5 > By .
i B . 5 A
i) e %, I AR
o BoA g R
B = & q
&/ R, 7 g T A
z = A
- R 49 > )
x X AT Koz A
e T R &7
—_— 1) N E]‘ /ﬁﬂ ~ ’7?
l“: j)? é}\ - l’]) ,‘5;\ 7/\~ )
~ £ Y i)
T R R 0 & /
A4 B ¥ K & 2,
A ) 23 :é ’ p X
)\;%1 IﬁL BE /f"a“ ;ﬂ‘] T};‘
Ay T X ; p
7 73“: ); TJ\« );] :u . §
ol Tl R o R
L {i. L}i i},‘ ';?: LL\J HIE /
AoRD L B x e
#ed 5.




Vietnamese Mathematics

The history of mathematics in Vietnam is now extensively
studied by Alexei Volkov. (See Volkov (2009).)

According to Volkov, there are at least 22 mathematical
works in Vietnam, mainly written in Classical Chinese. Some of
them are partially written in Chu Nom (5m) (special characters
to express Vietnamese language). Most of them were written
from the 18th century to the beginning of 20tk century. They were
largely influenced by Chinese mathematical works such as the
Sunzi-suanjing (% 7&#), Suanfa-tongzong (BiE# ) of Cheng
Dawei (B2 x47) etc, but there are Vietnamese originalities also.

For calculations, counting rods were first used, and later
Chinese abacus was also used. The both seem to have been used
until the early 19t century or so.

There are records that state examinations of mathematics were
done from the 11tk century to the end of 18tk century. Traditional
education of mathematics was done until the beginning of 19th
century.

o A e RS et e
Fig. 1. The map of Hanoi from the Hong Pirc Bdn P& ki i il
(the West is at the top) showing the locations of the “Directorate of Heavenly Affairs”
Ti Thién Gidm W) K Ei (A), the “Office of Paying Tribute to Heaven™ Phung Thién
Phii %K Rf (B), and the “Dircctorate of Education” Quéc nir gidm B+ (C).

A Map of Hanoi (1490) (From Volkov (2913), p.119)



The earliest Thai inscription:
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The Inscription of King Ram Khamhaeng
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In the above inscription, it is seen that the vyear is
mentioned as “In 1214 Saka, year of the Dragon”
(corresponding to AD 1292), both Indian year and Chinese
year.

The Saka Era is an Indian era. The “year of the Dragon”

is one of the Chinese 12-year cycle.



(ITI) Local Original Astronomy:

(A) Local names and folklore of the stars and
constellations

There are some works on the Asian folk-astronomy.

DANTE L. AMBROSIO
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Burmese star maps:

In Myanmar, there are some star maps, among which the most
famous interesting maps are the three star maps (two circular star
maps and one rectangular star map) drawn on the ceilings of corridors
of the Kyauktawgyi Pagoda (built in 1847 by King Pagan of the
Konbaung Dynasty) at Amarapura (near Mandalay, Myanmar).
There described several Burmese original constellations which cannot
be found in other areas.

The entrance (southern side) of Kyauktawgyi Pagoda, Amarapura

(taken by the author in 2017).



In these star maps, Indian 27 lunar mansions and Burmese original constellations
are drawn. Among the Burmese constellations, 9 northern constellations are

important.

My identification of 27 lunar mansions and 9 northern constellations in the Burmese

star maps:

Indian 27 lunar mansions:
1. Asvini (a, B, Y Ari)
Bharani (35, 39, 41 Ari)
Krttika (Pleiades)
Rohint  (Hyades)

2.

3.

4.

5. Mrgasiras (A, ¢, ¢° Ori)
6. Ardra (Orion)

7. Punarvasu (Gemini)
8. Pusya (Cancer)

9. Adlesa (Western part (x, A, €, i) of Leo ?)

10. Magha (o, m, v, { Leo)

11. Piirva-Phalguni (5, 6 Leo)

12. Uttara-Phalgunt (B, 93 Leo)

13. Hasta  (Northwestern part of Virgo ?)

14. Citra (Spica)

15. Svatt  (Arcturus)

16. Visakha (Corona Borealis)

17. Anuradha (Northwestern part (B, 6, m) of Scorpius)
18. Jyestha (a, o, T Sco)

19. Mila (Southeastern part of Scorpius)

20. Purva-Asadha (5, € (and y, n ?) Sgr)

21. Uttara- Asadha (g, o (and 7, @ ?) Sgr)

(* Abhijit  (Disused in Burma))

22. Sravana (o, B, y Agl)

23. Dhanistha (a, B, v, 6 Del)

24. Satabhisaj (Western part of Aquarius)

25. Piirva-Bhadrapada (o, B Peg)

26. Uttara-Bhadrapada (y Peg, a And)

27. Revatt (Northeastern part of Pisces)



Burmese 9 northern constellations:
I. Byain “Heron”, (Cassiopeia).
Il. Kyi “Crow”, (Perseus).
Ill. Hindha “Ruddy Sheldrake (duck)”, (Auriga).
IV. Puzun “Crab”, (Head and forelimbs of Ursa Major).
V. Khyein “Balance (scales)”, (Hindlimbs of Ursa Major).
VI. Hsankyin “Hairpin”, (Coma Berenices).
VII. Tanga “Fisherman”, (Hercules).
VIII. Hsin  “Elephant”, (Cygnus).
IX. Myin “Horse”, (Cepheus).

There is a record of Burmese constellations already in 1799. (Buchanan, Francis,
1799: “On the Religion and Literature of the Burmas”, Asiatick Researches, 6, pp.163 —
308.)

Nine Burmese constellations (left); and nine Burmese constellations (outer ring) and 27

Indian lunar mansions (inner circle) (right). (From Buchanan (1799)

The followings are pictures of the star maps in Kyauktawgyi Pagoda taken by me in

2017.



The star map in the southern corridor of Kyauktawgyi Pagoda, Amarapura




The star map in the northern corridor of Kyauktawgyi Pagoda, Amarapura




The star map in the western corridor of Kyauktawgyi Pagoda, Amarapura (looking from

its inner side)




The star map in the western corridor of Kyauktawgyi Pagoda, Amarapura (looking from

its outer side)




Thai constellations:

— 'Crow"
. H r ™ (Cassiopeia)
el T /
Constellations = = T

/ . _ . e _Alligator" "Flag"
"Summit of 5 b . (Big Dipper) (Hyades)
p i = g & "Cofﬂn"

great Buddhist tower' ify 1 / (Gemini)

"Carrying corpse"
(Great Square of Pegasus)

(Arcturus)

" " i i "Children of hen"
"Beam balance" (f\‘:;‘(',‘) Turtle (Pleiades)
(a, B Cen and Crux) "Plough"
(Orion)

Thai constellations, drawn by the author basing on Saibejra (2012)

There are some similar constellations in Southeast Asia. The following figures show
Southeast Asian constellations corresponding to Orion. In the figure, A and B are from
the Burmese star maps of Kyauktawgyil Pagoda which are pictures of “turtle”, C is the
Thai constellation based on Saibejra (2012) which is a combination of “turtle” and
“plough”, and D is the Javanese constellation based on Ammarell (1996) which is a

“plough”.




(B) Timekeeping

The gnomon (vertical rod) and some other instruments
were used for timekeering. The followings are
instruments to know seasons for agriculture etc. As

they depend on local latitude, they are indigenous.

Gnomon in Java: Gnomon in Borneo:
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(C) Calendars

There are several different regional

calendars in Southeast Asia.

The followings are calendars of Thailand and Myanmar.
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(D) Determination of directions and navigation
Astronomical knowledge 1s used in local
traditional navigation etc.
It will be interesting to compare with

traditional navigation in Pacific islands.

(IV) Chinese influence

(A) 12 animal names of the years
and Chinese 60-year cycle
The Chinese 12-year cycle of animals (rat, ox, tiger,
rabbit, dragon, snake, horse, goat, monkey, cock, dog and
pig) is very popular in several parts of Asia with some

variations in some areas.

It is very popular in Thailand. In Vietnam, usually ox is
replaced by buffalo, and rabbit is replaced by cat. The Chinese
60-year cycle (combination of 10-year cycle and 12-year cycle) was
used in Vietnamese traditional calendar, and also by Thai people
outside the Central region.

As there are Indian Jovian 12-year cycle and 60-year cycle,
which are independent of the Chinese cycle, we should
distinguish them carefully.
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(B) Chinese luni-solar calendar

Serial numbers to denote luni-solar
months may be Chinese influence. (In
Hindu calendar, the name of lunar
mansions 1s used to denote luni-solar
months.)

19-year cycle for intercalation may
also be Chinese origin.

There are 7 intercalary months in 19 years
in ancient Chinese calendar. This is the

same as Greek Metonic cycle.

19 years
= 12%X19 + 7 months
= 235 months



(V) Indian influence
(A) The signs of the zodiac

The 12-sign zodiac originate in Mesopotamia, and widely used in the Hellenistic

World. Then, it was introduced to India, the Islamic World, the West etc.

The 12 zodiacal signs were introduced into India in around 34 century AD from the
Hellenistic World, and then introduced into Southeast Asia as well as East Asia from
India. As the zodiac is used in Islamic World also, the name of the signs of zodiac

originates with Arabic in some areas, while the name originates with Sanskrit in other

areas of Southeast Asia.

In India, the zodiacal signs are usually fixed to their sidereal
position around the second half of the 6tk century AD or so.

This Indianized zodiacal signs are used to regulate
some Southeast Asian calendars. For example, the Thai
festival “Songkran” is the Sun’s entrance to the sign Aries.
As the signs are fixed to their sidereal position, the Sun’s
entrance to the sign Aries, which corresponds to the
vernal equinox, is now different from the usual (Western
tropical) vernal equinox due to the effect of precession of
the equinoxes. So, the Thai “Songkran” is celebrated in

13-15 April now.

In present Thailand, name of the 12 months of Gregorian
calendar are named by Sanskrit name of zodiacal signs.



The signs of the zodiac in Java:
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Signs of the zodiac in a manuscript found in Cheribon, Java,
Indonesia (from Raffles (1817)).



The signs of the zodiac in the front cover of a Burmese calendar:

@0?@@35@5 @élcoo@cg.

('DG')CT)C’OSOQT) # Oﬁlﬂ)(ﬂéi’)ﬁu’) ogS@éej C*’)OSGCT.U)U‘;S oommms




(B) Lunar mansion

India has 27 or 28 lunar mansions, and China has 28 lunar mansions. They are
probably originally independent. The 27 lunar mansions are used in the Thai and
Burmese traditional calendars. In the Thai traditional calendars, the position of the
moon is indicated by the Indian 27 lunar mansions besides the 12 zodiacal signs. And
also, the Indian 27 lunar mansions are shown in the star maps of the Kyauktawgyi

Pagoda in Amarapura, etc.

Lunar mansions drawn in a Thai painting:

Trai Phum or The Three Worlds of Buddhist Cosmology
(Wat Ko Kaeo Suttharam, Amphoe Muang Phetchaburi,
Changwat Phetchaburi)

(From: Intralib, Sonthiwan: Thai Traditional Paintings, Bangkok, 1994)



(C) Seven-day week

The 7-day week originates in Hellenistic world, and introduced
to India, the Islamic World, the West etc.

The 7-day week was introduced into India in around 3rd
century AD from the Hellenistic World.

And then it was introduced into Southeast Asia and East Asia
from India. In Thailand and Myanmar, the day of the week of
one’s birth is considered to be very important. As the 7-day week
1s used in Islamic calendar also, the name of the days of the week
originates with Arabic in some areas, while the name originates
with Sanskrit in other areas.

In Thailand, there are symbolic colours of the days of the week.
Sunday is red, Monday is yellow, Tuesday is pink, Wednesday is
green, Thursday is orange, Friday is blue, and Saturday is purple.
In Thai astrology, Wednesday is divided into daytime and
nighttime (after 6PM), and nighttime corresponds to Rahu.
Sometimes, the symbolic colour of the night of Wednesday is
considered to be black.

(D) Indian eras (Saka Era tec.)

There are several eras in India. Indian Saka Era was used in
Thailand, Cambodia, Burma, Indonesia, etc.

And also, Buddhist Era is used in some regions of Mainland
Southeast Asia. In Thailand, Buddhist Era (“Phuttha-sakkarat”
in Thai) is usually used (Buddhist Era = AD + 543). It should be
noted that the Ot year of Buddhist Era begins from 544 BC in

Thailand, Laos and Cambodia, while the 1st year of Buddhist Era
begins from 544 BC in Burma and Sri Lanka.



(E) Sidereal year

Traditional calendars of Mainland Southeast Asia (expect for
Vietnam) use sidereal year. It is Indian origin. The use of
sidereal year corresponds to the use of the zodiacal signs which
are fixed to their sidereal position around the second half of the
6tk century AD or so as we have seen in the section of “zodiac”.
Therefore, one calendrical year is the sun’s revolution around the
fixed stars, that is a sidereal year.

1 tropical year = 365.24219 days,
1 sidereal year = 365.25636 days.

(F) Indian luni-solar calendar

Hindu traditional calendars are mostly luni-solar calendars,
and this system was introduced into Southeast Asia. As Chinese
traditional calendar 1s also a luni-solar calendars, it 1s sometimes
difficult to distinguish Indian influence and Chinese influence in
this respect.

One Indian specialty is that Hindu method divide one synodic
month into a white half month (from new moon to full moon) and
a black half month (from full moon to new moon). This method is
used in some Southeast Asian calendars. This division is absent
in Chinese luni-solar calendas. Another Indian specialty is to
use Sanskrit names of lunar mansions to name lunar months.

And also, one synodic month is divided into 30 z1zAis in Hindu
calendars. (In usual Hindu calendars, one #thi (lunar day) is a
period during which longitudinal difference between the sun and
moon changes by 12°.) This kind of lunar days are used in some
Southeast Asian calendars.

The Indian Jovian 12-year cycle, which is independent of the
Chinese 12-year cycle of animals, was used in Burmese
Inscriptions.



The following is an example of a Thai traditional
astronomical calendar. Here, we can see that the
positions of the sun, moon, planets and the ascending
node of the lunar orbit at the end of the day (24:00) are
given in sidereal signs, degrees and minutes.

We can see that the sun enters sidereal Aries in 14,
April, 1999, which 1s the day of Songkran.

The “Ketu” usually means the descending node of the
lunar orbit or, sometimes, comets or meteors i1n Hindu
astronomy, and usually means Neptune in Thai astrology,
but the position of the “Ketu” in this calendar i1s different
from them, and its meaning is not clear to me at present.

We can see that Thai traditional luni-solar date is
maximum 15t because one sidereal month i1s divided

into two half months. This is Indian stile.



Thai Traditional
Astronomical Calendar

April AD 1G9q
Phuttha—sakkarat 2542
Cunla—sakkarat 1361

Patithin
Darasat Thai

> Sur’s
P:f'ﬁﬂ’” o (Thai Astronomical
€ €
oF Tue day Calendar)

<~Buddhist Era
2542
(= AD 1999)

oon's
P‘Si‘t;cw
ot the end

Aiwanese
era

Fosition of 5 F“"m )
Y4

ot the end” of the day

nanue 16834 1 6

"Lél'l
*ﬂm WAL 25420\ 9.5, 1361

wifu 497118 Awldawa 300  gavwa 2001
I} 0u )\ APRIL A.D. 1999 WU APRIL A.D. 1999 et) ROHE 88, y
42 N 7~ —_— — —
@i du'vs. au albriind g ound B on 3@ qmd ' G Wik weak i i Tm RE ng ugag A
Ful
d‘a;,m”"' - 11¥|5 1| 5|15 2|11|17|44| 5[28|46 13(25] 0|55( 6|19|56] 1 10{19|36/11|18| 6| 0|20({18| 0| 4| 9| 3|25 5| 4|22(38| 9|18|21] 1
2(f 2 16| A| |18/43] 6|11/ 4/02.25|14/20| 1|51 56| 2 20( 8 20| |21(32 16| 2 6| 24| 2|
3l 3 17 19143 23|15 15/15] 2{47 S1f 3 21115 36] [22]49. 25 [24(59 [21|34 26| 3
4|0 4 18 20(42| 7| 5[20{13.25[16| 9| 3[43 45| 4 2227 50( (24| 3 33 56 2| 26| 4
519 5 19| 21(42) [17)25] 17| 3| 4|38 401 5 23|41 19 25|22 41 52| 2031 28| 5
6|0 6/ |20 22411 |29(31 59| 5(34 32| 6 24|53 9 26|39 49 49| 19|59 29| 6|
717 71 121 23|40 8|11|4100.58(18/53| 6(30 271 7 26 35 (27|53 57| 46 27| 30| 7
8l¥|3 8 [22] 24{39| |23[59] 19/49| 7|26 18 8 27(18] 501 |29{10 5| 5| 43 18|55 31] 8
9|7 9 |23 25(37] 9| 6|28|07.44(20|45( 8|24 12| 28(28] |20| 5| 1| 0|16 13 39 23 33| 9]
@) 10| |24 26/37) 19|12 21{42| 9[22 3[10 29|41 20, 1(25 22| 36 17|51 3410
ol 11 25 27/36/10| 2| 9]20.01(2240{10(22| 6(18[52] 11 11) 0[S1|11f 35 M 2|32 0| 5/29| 3|24|33| 4| |20 9|18|35]11
v 12] |26 2834 (15|22 23|40{ 11|24 46|12 22 50 3(39) 37, 30| 16|48 36| 12]
a| 13| |27 29|33] |28]48 24/40]12(26 28113 3139] |21 4|48 44 28 16 37113
| 14 |28 0| 0{32]11/12{30|02.07(25|42|13(29 21|14 5(14] 9) 5/55] 52 24 15|44 38|14
¥[v 1| 6[29] 1131]  |26/23 26|44/ 14/34] 5115 6[51 34 77 6 1 21 12 39(15
fl 2 1 3 2|28| 0[10[24|06.12(27/48| 0[39 17|54 16 8122 49 8/10 18 14|41 41116
a 3 2|HB 3127) 24|37 1|52 1|45 41(17 9|55 (22| 3 9120 17| 15 9 41117
2 4 3 425| 1{ 853/09.04] 2|56| 2|52 24118 11{29 19] 10|30 25 11 13|37 43]18]
2 5 4 525 |23(12] 4( 0f 3|58 8|19 13] 2 34 11|38 34 44119
a|l 6 |5 624| 2| 7|2611.28 5| 3| 5| 5| |[16]52]20 14/33 49| |12/48 42 5| 1233 46/20
k) 7 6 7122) 21|35 6/ 7| 6[11f 6| [30[21 11(16( 3111(23| 3| 1|13|56| 0| 6/50| 3|24 2| 4| M 2| 9|18|46|21
B[V 8 7 8|20] 3| 5/35/14.26] 7|10| 7|16 13(22 17|34 18, 15| 7, 58] 23|59 1130 48|22,
fl 9 8 9|19 [19]2: 8112] 820 15|51(23 19(24 34 1614 7| 6 55| 10|58 49123
o] 10 9 10(18| 4| 3| 3|18.37| 9|14 9(23 29|24 21|15 49 17(23] 13 52 26, 50]24
o) 11 10| 11/16] |16]22 10{14]10{25 25 23| 3| |24 4 1834 21 49 9|54 51125
v 12 11 12/14] 2927 11{12]11{26 14/44) 26 2451 18| 19143 29] 23 53126
al 13 12 13(12| 5/12(17|01.02{12{10]12(25 19127 26(39 33| [20{55 37| 42 8|51 53]27
wll 2817 14| |13 1411 24|55 13| 7|13(23 13/52]28 28|28, 48 22| 3 45 39] 19| 55128
Mmoo 291%| 15 14 15 9] 6| 7|20{09.56/ 14| 3|14(20 11{29 0| 0[15 25 3| |23|16 53, 36 747 561291
30(f|3 1 15 16/ 8| |19(36 59| 0/17 12{57]30 2| 1 18| |24|25 8| 2] 33 15 57130
Date and Ll 1 Sunditgogsnd) 3185 0m 0536w, & -'5’1:# 16 SumiAu(ennd) N 1136w, gsitu 14
~ v s v -
time of o g thu WL ne 17214 ?5‘ 29 wriada W0 17912033 . 0 226
Full moon 10 onmilou e o5 [ uii 30 Sundiiiysud) V12119 U, @t 15
Tl 11 s aia T 11 10810617 u. e X
- uil 14 e7iind f WO 1A109.51 1. % Dale and time of full moon)
mn "
Date and time ~—(Date and time of vew moon)
of the sun’s oz T 7
entrance to CH@
roscope

sidereal Aries
sidereal Awvie

Tkﬁ tAP \s
5)

An example of a Thai traditional astronomical calendar



(G) Time keeping

The famous naturalist Wallace (Wallace, Alfred Russel: The Malay Archipelago,
London, Macmillan, 1869; resetted edition: London, Penguin Books, 2014, Chapter 28)
recorded a water clock used in a local vessel of Makassar (In the following figure, C is
my drawing based on Wallace’s description.). This floating type of water clock was
used in India since the end of the 5th century or so, and was very popular (A and B are
the photographs of the water clock in Rao Madho Singh Museum, Kota, Rajasthan,
India, taken by the author.).

Bucketyy

Picture of water clock based on the description of Wallace, and photographs of the water
clock in Rao Madho Singh Museum, Kota, Rajasthan, India, taken by the author.

(H Horoscope

A horoscope is a diagram to indicate the position of the sun, moon and planets in the
zodiacal signs. It is used for astrology.

Horoscopes are found in inscriptions of Southeast Asia. There are several examples
of the horoscope which are popular till now. A horoscope is shown in Burmese

traditional birth certificate called “zata” as follows.

Burmese birth certificate (author’s collection)
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From a Thai astrological diary.

(I Rahu ----- a demon who produces eclipses

In Indian astronomy, the ascending node and descending node are called Rahu and
Ketu. The legend of Rahu is widely found in Southeast Asia. Solar and lunar eclipses

occur around them.

Ketu
&— (descending node)

Lunay orbit
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(J)  Cosmology ----- Mount Meru model

The Mount Meru (or Mount Sumeru) model is an ancient
Indian cosmology. (It is called “&#L” (‘Xumi-shan” in Chinese,
and “Shumi-sen” in Japanese) in East Asia.)

According to this model the Mount Meru is at the centre of the
flat earth.

There are some differences between Hindu, Buddhist and Jaina
models.

Uttara—kuru

Apara-godantya
Mount Meru

Mount Meru
ircular range o
iron mountains
ar ocean < ':f

Jambu-dvipa
;3-1 Seven mountain ranges

Purva-videha

Jambu-dvTpa

Gold circle

Meru mountaln model (Buddhist)
Meru mountain model (Hindu)

In the Hindu model, the human world is “Bharata” (which now
means India), on the south side of “Himavat Mountains” (which
symbolize the Himalayas) at the south of the “Jambu-dvipa” continent.
In the Buddhist model, the human eorld “Jambu-dvipa” is a south
island. The Meru mountain model in Thailand etc. is based on the
Buddhist model.

King Lithai of the Sukhothai dynasty of Thailand wrote the
Trai-phim (Three Worlds) in the mid-14th century. This is a
celebrated text of traditional Thai cosmology, and some
information about traditional astronomy is also found there.



There are several paintings of Mount Meru model in Thailand.
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The seven mountains and seas of the Cakkavala viewed from
above, with the four continents depicted in the four corners.
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The seven mountains of the Cakkavala, with the sun and moon above and a lower segment depicting
the eight asura kings. =

(From Reynolds, Frank E., and Reynolds, Mani B. (tr.): Three Worlds according to King
Ruang, Berkeley, University of California, 1982)

It 1s supposed that the central tower of Angkor Vat etc. symbolizes Mount Meru.

Minm‘td}e 1422)
of AnjkOY‘ Vat

Anjkor Vat
(12 +th cen‘l‘ur/)

(From 7V =/ - ZVx% A (P
Jttt, 1995))
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(VD) Islamic influence

(A)  Islamic lunar calendar
1 year = 12 lunar months (without intercalation)
Basically, when new crescent moon is observed in the
western sky in the evening, a new Islamic lunar-month
begins from the sunset. So, the length of a month
(29.530589 days) is exact. One year is 12 lunar months

regardless seasons.

There are some simplified methods to predict lunar visibility.
One method is trigesimal calendars using 30-year cycle (360

months), which has 11 leap years. It means that one
lunar-month is “(30 x 6 x (29 + 30) + 11) / (30 x 12)” = 29.530556
days.

A simpler method is octaval calendars using 8-year cycle (96
months), which has 3 leap years. It means that one lunar-month
is “(8 x 6 x (29 + 30) + 3) / (8 x 12)” =29.53125 days. This octaval
calendar was widely used in pre-nineteenth century Southeast
Asia.

At present, the visibility of the crescent moon is still
very important, and the crescent moon at the beginning
and the end of the month Ramadhan (month of fasting)

etc. are carefully observed.



(B) Time keeping and Qibla--- the direction
of the Ka‘ba in Mecca

There are five prayers called “salat” daily, and time
keeping is very important for muslims.

The direction of the Ka‘ba in Mecca is called “Qibla”
The prayers should be done towards this direction. It is
indicated in mosques.

As the direction of Mecca is approximately the west,
some people in Indonesia considered that the rising three

stars of Orion (which approximately rise from the west)

indicate Qibla.
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Igjti%\al Mos%me (Tadonetc)

Mas;jid Istiglal (Istiglal Mosque) in Jakarta, Indonesia.



(VII) Western influence:

Let us see one example.
King Mongkut (Rama IV) of Thailand predicted a total solar eclipse
on 18 August 1868

1
A

This photograph shows King Mongkut and his eclipse expedition party. The King is seated in the center of
the pavilion and the British group stands around,; to left are royal officials who are kneeling.

Pictures are from the web page of NARIT (National Astronomical Research Institute
of Thailand).

(VI11) Conclusion

Several different astronomical traditions are found in
Southeast Asia, which have regional originality.

For example, the Thai traditional astronomy and some other
Mainland Southeast Asian astronomy are created as a kind of
combination of local astronomical knowledge, Chinese influence
and Indian influence, and their astronomy have Southeast Asian
specialty.
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Errata:

Lecture Note 4:
P.48, line 2: For “Southern (F§4%)”, read “Southern Song (F§4%)”.
P.49, line 3 of the main text: For “Yelu Chucai (HiE:%E44)”, read Yelil Chucai (HRE:AERT).

An additional reference:

Lecture Note 5:

Reference of the history of Japanese astronomy:
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