Editor’s Remarks:

Common to all Buddhist lunar calendars:

· The full moon is always on the 15th day since the last new moon and the last day of the lunar month.

· The ‘small Uposatha’ or ‘Uposatha of the eighth’ [i.e. day, ‘atthami’ in Pāli; ‘wan phra noi’ in Thai or ‘shi yeh uboneh’ in Burmese] is always on the eighth day since the last full or new moon.

· Every other new moon is on the 15th day since the last full moon, every other new moon is on the 14th day since the last full moon.

Therefore the lunar months alternate between 29 and 30 days. See below for the exceptions.

Even with all the corrections, the various methods of reckoning are not quite astronomically correct because the real phases of the moon vary between 13 and 16 days. The Buddhist method with the 14/15 fortnights is based on averages and is to some extent arbitrary. Sometimes the Thai and Burmese ways of reckoning are out of sync, even to the extent that the vassa is entered one month later. This problem already existed at the time of the Buddha because the Vinaya texts mention a situation where the 14th day is the Uposatha day (‘observance day’) for the resident monks, but for the visiting monks it is the 15th day.

In a letter to Ven. Nyanamoli (contained in Clearing the Path), Ven. Nyanavira observes: 

I have long since stopped trying to understand how the síl-poya[2] is arrived at. Presumably it is worked out by astrologers rather than by astronomers, which means to say that it probably has little connexion with the dates of the astronomical phases of the moon. Actually, the interval between one (astronomical) full moon and the next is by no means constant: I calculated (from the Government calendar) that the longest interval is 29 days, 19 hours, 29 minutes, as against the shortest, which is 29 days, 6 hours, 52 minutes. The effect of this is that the full moon may fall one or two days either earlier or later than what it would if the interval were regular (the average is 29 days, 11 hours, 18 minutes). But I do not think that the astrologers (or the makers of Sinhala almanacks) pay much attention to the Nautical Almanack issued by the Admiralty and probably use their own traditional method of calculation. On the other hand, our Vinaya Uposatha days do not seem to have any connexion with the síl-poya. I have known our Sangha-poya to fall two days before the síl-poya, and, on another occasion, to fall one day after the síl-poya.

But the principle upon which our Sangha-poya days are calculated is quite clear. The year is divided up into three seasons each of four lunar months (with an extra month intercalated about once in three years). These four lunar months are subdivided into eight periods each of fifteen days, with the exception of the third and the seventh, which are only fourteen days, so: 
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Obviously, this system pays no attention at all to the astronomical dates of the phases of the moon; except that, at the end of the year, the various differences have more or less cancelled out (in this system, the average interval between full moons is 29 days, 12 hours). Actually, this system certainly goes back to Kautilya (I discovered it in his celebrated treatise on government), and Kautilya is thought to have been Chandragupta's grandfather.[3] So in all probability this is the self-same system that was in use in the Buddha's day. Perhaps the síl-poya days on the government calendar have simply been calculated by the Government printer. Who knows? 

P.S. There is an additional complication to all this, viz. that the day of the síl-poya (as also the Sangha-poya) goes from dawn (4:24 a.m.) to dawn, whereas the astronomical day is from midnight to midnight. Thus, if the moon is full at 2 a.m., it falls on a different day according to which system is used. 


The footnotes on the above are:

[110.2] Síl-poya is the day, based on the lunar week, on which laypeople observe special restraints (see, e.g., L. 119, first paragraph). New moon day and, even more so, full moon day, are regarded as particularly auspicious for undertaking such observances. See A. VIII,41: iv,248-51. Sangha-poya (= Uposatha, Observance day) is the (more or less) fortnightly day on which bhikkhus convene for confession of faults, recitation of the Pátimokkha (Code of Discipline), and business of the Order. [Back to text] 

[110.3] Asoka's grandfather: Kautilya (Chanakya) was the éminence gris behind the Mauryan throne. Our considerable knowledge of Mauryan India comes largely from the account of Megasthenes, the Greek ambassador to the Court of Chandragupta at Pátaliputta. Although his account has not survived in the original, copius extracts are to be found in later writers, especially Strabo. [Back to text] 

Academic aside: Even in the West, the days have not always been reckoned from midnight to midnight. In the middle ages, e.g. a day went from dusk to dusk, as is also still the case in Judaism. Expressions like ‘Christmas Eve’ are a relic of that.

In any case, it is clear that a western Calendar containing moon phases can only be a rough guide to the occurrence of the Uposatha day.

Reckoning the lunar months

by Ajahn Brahmavamso

1 Solar Year = 365 days 5hrs 49 m 12 secs = 365.24250 days;

1 Lunar Month = 29.5305887 days

a) Adhikamāsa – the extra month

Purpose: To keep the 12-month lunar year in line with the longer solar year.

No. of Lunar Months per year = 365.24250/29.5305887= 12.368277. Therefore need an extra 0.368277 lunar months per year. Adding seven extra months in 19 years, is equivalent to adding 7/19 = 0.368421 (compared to above 0.368277) lunar months per year. This is close enough to keep the lunar cycle in harmony with the solar year (e.g. the full moon of the 8th lunar month is the day for entering Vassa, Asālha Pūja. By adding 7 extra months (adhikamāsa) every 19 years, this full moon falls on the same day of the year, every 19 years, keeping in phase with the actual rainy season, not wandering into the hot season one year, the cold season the next).

In Thailand the adhikamāsa is added as a 30 day month, being an additional month in the hot season (the 8th month), on the 3rd, 6th, 9th, 11th, 14th, 17th and 19th years (7 times) of the 19-year cycle.

This 19-year cycle was noticed by the designers of Stonehenge.

[Refined Treatment: adding 7 adhikamāsa every 19 years still amounts to adding 0.000144 extra months per year too much. After 7,000 years this adds up to a whole extra month. Therefore, every 7,000 years, there should be one 19-year cycle with only 6 adhikamāsa – this being accurate for 7000,000 years! After 2,500 years, the error adds up to 2500 x 0.000144 = 0.36 lunar months or about 10½ days. Thus nowadays, averaged over the 19-year cycle, Asālha Pūja falls 10½ days later in the year than in The Buddha’s time.]

b) Adhikavāra – the extra day

Purpose: To keep the 29½-day official lunar month in line with the 29.5305887 day actual lunar month (otherwise the Uposatha days will start falling the day before, two days before (and so on) the real full moon).

Alternating a 30-day month (two 15-day fortnights) with a 29-day month (one 15 and one 14-day fortnight) gives a 29½ day average of the lunar month – not enough. Adding an adhikamāsa, 7 times every 19 years, of 30 days increases the average to 29.515 days – still not enough. Therefore need to add an adhikavāra, ‘an extra day’, by making two consecutive months of 30 days each.

[Refined Treatment:

	No. of days/solar year =
	six 30-day months +
	six 29-day months +
	adhikamāsa of 30 days 7 times in 19 years +
	adhikavāra, one extra day every 19 years

	365.24250 =
	180 +
	154 +
	7/19 x 30 + 
	1/x


365.24250 = 365.05263 + 1/x ( 1/x = 0.18987 ( x = 5.267, i.e. an adhikavāra, extra day, once every 5.267 (5 ¼ years).

Thus every 5 or 6 years (5 ¼ on average), the 29-30-29-30-29-30 will alter to 29-30-29-30-30-30-29 … (month with adhikavāra underlined).

Note on Ajahn Brahm’s explanations

365.24250 days is not the correct length of the solar year. This is merely the average length of a calendar year according to the Gregorian calendar. The actual length of a solar year is 365.2422 days, or 356 days, 5hrs 48 min, and 45.5 sec. By using those superprecise atomic clocks it has actually become clear that there are very slight irregularities in the length of a solar year, somewhat less than a second per year. For this reason, a leap second is introduced every 500 days.

It may however be that the people calculating the official lunar year assume that the solar year is 365.2425 days. In any case, the difference is only about 27 seconds and does not really affect the calculations above.

Calculations I’ve done:

5*3600 + 49*60 + 12 = 20952

20952/86400 = 0.2425

20925.5/86400 = 0.24219328703703703703703703703704

20952-20925.5 = 26.5

5hrs 48 min, and 45.5 sec = 5*3600 + 48*60 + 45.5 = 20925.5

To put in the adhikamāsa at the end of the hot season is the most common method in Thailand because it is practised by the Mahānikāya sect, which makes up 95 % of the Thai Sangha. In the reckoning of the Dhammayuttika sect, though, that extra month can come in any season of the year, i.e. the hot, cold or rainy season. This is not quite in line with the Vinaya because the texts imply that there are no more than four months in the rainy season.

The Burmese tradition, though, always puts that extra month into the rainy season as the second month and call it the ‘second rainy season month’ (dutiya waso. The regular ‘rainy season month’ occurs every year.). Like the Thai tradition, they put it in the extra months into 7 years out of 19 but (probably) not into the same years as the Thai tradition. Looking over the Burmese 100-year calendar it should be possible to figure out those years. Since 2004 will be a year with an extra month, though, it is certain that 2005 will not have an extra month because there are never two years with an extra month in a row.

In Burma, the addition of the extra day is determined by a committee, which, I think, is the same in Thailand. Therefore there is no algorithm to figure it out but luckily it doesn’t occur too often.

U Kantipalo.

Below are some calculations based on the accurate information from the `Lunar Calendar' above.
1 lunar month = 29.5305887 days and so 12 lunar months = 354.3670644 days 
19 lunar years (including 7 extra lunar months) = 6,939.6883445 days
1 solar year = 356 days, 5 hrs 48 min and 45.5 sec. = 365.242193287037037 days   

19 solar years = 6939.60167245370370 days   

This means that in 19 years there is a difference of 0.0866720462963 of a day and so this amount accumulating until it is the equivalent of 1 lunar month would take: 29.5305887 x 19  0.0866720462963 = 6473.61184229882851879205793621064 years

Uposatha method: one month = 29.5 days, one lunar year = 354 days

19 lunar years (including 7 extra lunar months of 30 days each) = 3936 days
This means that in 19 years an extra 3.6883445 days need to be added to bring the lunar calendar back in line with the moon, i.e. once in 5.15136262353 years or 61.81635148235204168 lunar months (not counting the extra months) an extra day needs adding.

	Number of the adhikamàsa in the 19 year cycle
	When it should be added (to the nearest month from the last one, taking 324/7 = 32.57 months as mean)
	The year and month when the adhikamàsa is due to be added
	Two 19 year cycles (this is based, roughly, on the solar month that has two full moons occurring in it)

	1st 
	32*
	3rd
	(8th month)
	1985 Jul

	2nd 
	33
	6th
	(5th month)
	1988 Apr

	3rd 
	33
	9th
	(2nd month)
	1991 Jan 

	4th 
	32
	11th
	(10th month)
	1993 Sept

	5th 
	33
	14th
	(7th month)
	1996 Jun

	6th 
	32
	17th
	(3rd month)
	1999 Feb

	7th 
	33
	19th
	(12th month)
	2001 Nov

	1st 
	32*
	3rd
	(8th month)
	2004 Jul

	2nd 
	33
	6th
	(5th month)
	2007 Apr

	3rd 
	33
	9th
	(2nd month)
	2010 Jan 

	4th 
	32
	11th
	(10th month)
	2012 Sept

	5th 
	33
	14th
	(7th month)
	2015 Jun

	6th 
	32
	17th
	(3rd month)
	2018 Feb

	7th 
	33
	19th
	(12th month)
	2020 Nov


* Note: this should be 33 to be the nearest month (after 32 4/7 months, this being the time when the difference between solar and lunar calendars is 30 days), but I think they add it to the hot season to avoid adding it to the vassàna. The reason (once again conjecture) they don't add the adhikamàsa, when it is due to be added to the twelfth month, to first month of the cold season may be because it would then belong to the next nineteen year cycle.
