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ABSTRACT
 Most of common Sri Lankans believes that rainfall always occurs around
 the poya days. Therefore a study was conducted to find out the
 relationship between lunar calendar and the rainfall pattern. Events of
 rRainfall data were collected from five agro ecological zones namely,
 DL 1(Angunakolapalassa),WL4 (Mapalana), DL 1 (Anuradhapura), DL5
 (Ampara) & WU 3 (NuwaraEliya) for 10 years from 1997- 2006 for the
 analysis. Preparation of lunar calendar for each year were done using
 astrological calendar (‘Litha‘) and other literature what is?. A lLunar
 calendar is a calendar that is based on cycles of the lunar phase. Because
 there are about twelve lunation (synodic months) in a solar year, this the
 period ( of 354.37 days) is sometimes approximately referred to as a
 lunar year. The moon takes about 29 ½ days to complete the lunar
 cycle. Therefore, it takes 29days or 30days per month for Moon phases
 cycle in one solar year. Probability graphs were drawn for days of lunar
 month versus frequency of rains events for each agro ecological zoone.
 Based on the Chi test, there is no any relationship between poya days and
 rainfall events.
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CHAPTER 1
 1. INTRODUCTION
 common belief among people in almost all countries is that their weather is
 being influenced by the phase of the moon also there is a common belief of Sri
 Lanka people is that rainfall always occurs around the poya day. So Scientists
 try to find that relationship between moon phase and rainfall.
 The Moon is the only natural satellite of Earth. It has two movements called
 rotation and translation, as it rotates around itself and around the Earth,
 respectively. In connection with the lunar phases the movement associated with
 the second.
 On the other hand, the lunar calendar shows the different phases of the moon
 each day and can also help us in other ways as different foods made from crops.
 This calendar consists of the moons, which is the interval between two full
 moons that coincide with a lunar month which is usually 29 or 30 days depends
 on the output of the Moon. The movement of the Moon around the Earth affects
 the growth of plants. The use of the lunar calendar is not very different between
 cultures as far as the pre-Columbian, in relation to the Mediterranean (ref).
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1.1 The lunar phases
 Source?
 Like any celestial body, the Moon has two movements: rotation and translation.
 The former makes it turn on itself. The second, however, makes the Earth
 rotate, following an elliptical path, so that the distance between the two bodies
 varies and also the speed in the orbit. Both are Earth-Moon system. The length
 of both is the same, so we see the same face. In contrast, the number of
 observed lunar surface (lunar phases) depends on the proportion of area
 received by the Sun are four different phases (ref).
 Waxing Moon
 First Week The cycle begins with a new moon. From Earth, the Moon and the
 Sun are in the same direction. If you face a new moon, you face the Sun. Your
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face and the far side of the Moon are in sunlight. The near side of the Moon is
 unlit, so you do not see it. During a new moon, there appears to be no Moon.
 As the Moon moves along its orbit, sunlight begins falling on the near side. You
 see a thin crescent shape. During the first week, the Moon keeps moving farther
 around, so more of the near side becomes lit. You see thicker crescents as the
 Moon waxes, or grows.
 Second Week When half of the near side of the Moon is in sunlight, the Moon
 has completed one-quarter of its cycle. The phase is called the first quarter, even
 though you might describe the shape as a half moon. You can see in the diagram
 that the Moon is 90 degrees—at a right angle—from the Sun. If you face the
 first-quarter moon when it is high in the sky, sunlight will shine on the right side
 of your head and the right side of the Moon .You see more of the Moon as it
 moves along its orbit during the second week. The phase is called gibbous
 when the near side is more than half lit but not fully lit. The Moon is still
 waxing, so the phases during the second week are called waxing gibbous
 moons.
 Waning Moon
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Third Week Halfway through its cycle, the whole near side of the Moon is in
 sunlight—a full moon. You might think of it as the second quarter. Viewed
 from Earth, the Moon and the Sun are in opposite directions. If you face a full
 moon at sunset, sunlight from behind you lights the back of your head and the
 near side of the Moon.
 As the Moon continues around during the third week, less and less of the near
 side is in sunlight. The Moon seems to shrink, or wane, so these phases are
 called waning gibbous moons.
 Fourth Week When the near side is again only half in sunlight, the Moon is
 three-quarters of the way through its cycle. The phase is called the third quarter.
 The Moon is again 90 degrees from the Sun. If you face the third-quarter moon
 when it is high in the sky, sunlight will shine on the left side of your head and
 the left side of the Moon.
 As the Moon continues to move around Earth during the fourth week, less and
 less of the near side is in sunlight. The waning crescent moon grows thinner and
 thinner. At the end of the fourth week, the near side is again unlit, and the new
 moon begins a new cycle.

Page 12
                        

Crescent and Gibbous Moons
 Think through the waxing lunar phases again. The Moon waxes from new to
 crescent to gibbous during the first half of its cycle. Then it wanes from full to
 gibbous to crescent during the second half of its cycle.
 The amount of the Moon that you see from Earth depends on the angle between
 the Moon and the Sun. When this angle is small, you see only a small amount of
 the Moon. Crescent moons occur when the Moon appears close to the Sun in the
 sky. As a result, they are visible most often in the daytime or around the time of
 sunrise or sunset. When the angle between the Sun and the Moon is large, you
 see a large amount of the Moon. Gibbous and full moons appear far from the
 Sun in the sky. You may see them in the daytime, but you are more likely to
 notice them at night.
 Therefore, a moon phase refers to the portion of the Moon that is visible when
 illuminated by the sun, as seen from Earth. The Moon in its rotation around the
 Earth presents different aspects according to their relationship to the Sun.
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1.2 The lunar calendarsource?
 A type of calendar based on moon phases, where each lunation (interval
 between two full moons) corresponds to a lunar month (or synodic month). The
 average length of a synodic month is 29.53 days. As a calendar is only an
 integer number of days per month, it is necessary to use a collation for the lunar
 calendar usually with months of 29 or 30 days) was not displaced with respect
 to the phases of the moon. The lunar month has always been used by humans to
 calculate certain regularities in nature, as the female sexual cycle, the tides or
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periods during which a plant can be planted . The beginning of the lunar month
 is an arbitrary point which varies according to culture, so, for example, the
 Chinese calendar sees the new moon (i.e. the first day that the moon is not
 visible in the sky) as the beginning of month, while other lunisolar calendars
 lunar and take as first day of the first crescent moon.
 A lunar calendar that also takes into account the seasons is a lunisolar calendar.
 Most lunar calendars are also lunisolar, such as calendars Hebrew, Samaritan,
 Chinese, Tibetan or Hindu. The only purely lunar calendar is still used today on
 a large scale is the Muslim calendar In Catalonia it is traditional to use the so-
 called Calendar of the Farmers schedule to be used in agriculture by some
 seniors. This calendar has wanted to compare the Inca calendar one of the most
 important pre-Columbian cultures.
 2. Objectives
 To find the relationship between rainfall pattern & the lunar phase in five agro-
 ecological zones namely ...... in Sri Lanka.
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CHAPTER 2
 3. REVIEW OF LITRETURE
 A study for Jakarta in Indonesia has shown that most rain occurs shortly before
 full moon, and least just after new moon (Linacre and Geerts, 1999). Studies
 conducted in New Zealand have also shown similar results, i.e. more rainfall at
 full moon than new moon (Jackson, 1998). An analysis in Magalore on the
 west coast of India (1901-1950) revealed that most rain occurs when the moon
 is in the first quarter and least in the last quarter with a cycle that has small
 amplitude (Linacre and Geerts, 1999).A study conducted by the National
 Weather Service in England has shown that about 10% more rain and occasions
 of heaviest rain occur in the days following new or full moon (Cole, 1978).
 Another analysis In North America using rainfall data recorded from 1900-1949
 has revealed similar results. It has been found that a significant tendency for the
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heaviest 24- hour rainfalls to occur about 2-3 days after full moon and new
 moon, and rain was three times as likely to fall in the first and third quarter of
 the moon than at full or new moon (Ring, 2001). A study using data from 1989
 to 1997 of moon phases and rainfall in Nairne, eastern Adelaide hills, South
 Australia has shown that rainfall is significantly higher around the 5 day period
 of the new moon than for the 5day period of full moon, and the rainfall is at a
 significantly higher rate around the 5 day period of the new moon, than for the
 25/26 day period until the next new moon (Holton, 1998).
 3.1 Sustaining Agriculture on the Moon
 In 2007 a team of undergraduates established that it was possible to grow
 potatoes on the moon. It isn't that hard- it is possible to convert moon rock or
 regolith into a soil or medium for plant growth. The basic composition of soil is
 a sandy medium, nutrients, water and air. A drawback of having soil agriculture
 is that it takes a lot of water. Something that's already scarce. We also aren't
 sure that the lunar regolith would be a good soil medium- since it's likely to be
 too dusty and when it gets wet it will be similar to clay, harden like concrete,
 and be difficult for plants to grow in. If that's the case the base workers would
 have to collect lunar rock and grind it into sand rather than use the available
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regolith, or sift the regolith looking for the larger particles (Groezinger et al.,
 2007).
 The previous agriculture group chose to work with potatoes, because they can
 be grown in many rough soils. That was a decent decision, because it's likely
 that soil made on the moon would have several imperfections. However, the
 team did not examine alternative methods of farming, which effects the choice
 of the plant. They also did not examine the total nutritional requirements for
 astronauts.
 This team also looked at different strategies for giving the plants light, finally
 deciding to reflect it in for a side lit underground greenhouse. This is a
 challenging construction project. If the lunar base was large enough to have a
 nuclear reactor then it would be simple to have grow lamps feeding off of that
 power. Using power from solar panels is also possible, although solar panels are
 expensive and they would have to be made out of mostly local materials. Other
 base functions might be higher priority demand for the power most of the time.
 3.2 Proposal for the Development of an Economically Viable
 Lunar Base
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In 2008 a proposal for the development of a sustainable lunar base was written
 by four WPI students (Gary et al., 2008). The report covered the phases of
 development for a lunar base, the habitat design, the power source and the
 mining of regolith. The most complicated phases of development are the first
 ones since the following phases will be repeats of the established lunar base
 design. The transition from unmanned probes to sustainable human occupation
 is covered. The habitat design includes structural models of what modular units
 and hallways would look like (Gary et al., 2008).
 The team also covered the details for providing power to the lunar base.
 Multiple strategies were discussed for generating, storing and using power. The
 challenging logistics for mining the lunar regolith were also explored.
 3.3 Evidence for Lunar-Sidereal Rhythms in Crop Yield
 The suggestion that crops should be sown at different times during the lunar
 cycle, to test traditional lore on the subject, may first have been made by Francis
 Bacon (Bacon, 1627). He was concerned with the lunar phase (‘synodic’) cycle
 of 29.5 days. Twentieth-century experiments along the lines suggested by
 Bacon have generally been equivocal (Kolisko, 1936; Mather, 1942; Beeson,
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1946).While there is evidence that parameters such as germination rate (Maw,
 1967),water absorption (Brown & Chow, 1973) and metabolism (Brown,
 1960)respond to this cycle, it does not in general seem to affect crop yield
 (Kollerstrom, 1980). Researchers at the Sorbonne University found that the
 volume of plant DNA in cell nuclei tended to alter in relation to the synodic
 cycle (Rossignol et al., 1990), indicating a possible link between seed fertility
 and the lunar month. There is also evidence that tree bud morphology is
 responsive to fortnightly lunar rhythms (Edwards, 1993).
 The Biodynamic movement was founded by Steiner in 1924 as a form of
 organic farming whose approach would cognize the condition of the
 heavens(Koepf, 1989; Sattler &Wistinghausen, 1992). Steiner affirmed that the
 Moon especially in its synodic cycle, was of great importance for the growth of
 crops(Steiner, 1993). In another context he advised that attention should be
 given to ecliptic constellations, rather than the tropical zodiac of astrologers.
 Time-trial sowing experiments began in the 1930s within the Anthroposophical
 movement (founded by Steiner), whereby twelve batches of one type of crop
 were sown under similar conditions through a sidereal month one per Moon-
 constellation, comparing their growth (Hachez, 1935). This month has 27 days,
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so one sowing was made per 2–3 days. In 1956 Thun developed what may be
 called the ‘Thun theory’, whereby crops were differentiated into the four
 categories of root (e.g., potatoes, radish), leaf (e.g. lettuce, spinach)flower and
 fruit/seed (Thun 1991, 1999). This emerged initially from her Moon-
 constellation sowing trials using radish. She linked each of these four crop types
 to the four elements, and thereby to the elements of the constellation zodiac in
 which the Moon stood at the time of sowing. Whereas Hachez had studied
 possible effects of individual constellations, Thun viewed an underlying four-
 element-rhythms primary.
 There were, Steiner had claimed, four types of ‘formative force’ that worked in
 the realm of nature. These, he said, did not work centrically as the forces known
 to modern physics, but rather worked via form, and he called these forces
 ‘etheric’ (Wachsmuth, 1932). This was a reformulation of the ancient doctrine
 of the four elements, conceiving them as process rather than as substance.
 Within the Anthroposophical movement, botanical studies of plant morphology
 by Bockemühl have supported the view that the stages of plant growth may be
 seen in terms of such ‘formative forces’ that are linked with the traditional four
 elements. He has related the stages of leaf, flower and seed formation with
 water, air and warmth (Bockemühl, 1985).
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The Thun theory used the tradition of the four elements embedded in the zodiac,
 linked to Steiner’s notion of four types of formative force working in nature, by
 the lunar motion against the constellations, but using unequal constellation-
 boundaries, allocating for example 45º of the ecliptic to the large Virgo
 constellation and only 18º to the adjacent constellation of the Balance. Bio
 dynamic calendars nowadays refer to these Moon-constellation elements as root
 days, leaf days, flower days and fruit or seed days, as linked respectively to the
 traditional elements earth, water, air and fire. This sequence recurs every nine
 days, thrice per lunar orbit, and forms the backbone of modern biodynamic
 calendars. Especially in Germany, biodynamic experts have expressed unease
 about these sidereal element-rhythms in the calendars, viewing them as in
 appropriate and lacking endorsement from Steiner (Koepf et al., 1996).
 Crop yield experiments were conducted by Thun in collaboration with the
 statistician Heinze over the eight years 1964–71, mainly with potatoes, but also
 with carrots and radishes, and beans as a seed-crop (Thun & Heinze, 1979). In
 these experiments, twelve rows of a crop were sown over one sidereal month,
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one row per 2–3 days, while the Moon traversed a particular constellation. Final
 crop yield weights were compared, measuring the total yield per row of potatoes
 or of beans. The weight ratio of the crop/total plant was also evaluated.
 Such ‘constellation’ experiments for radish involve each row being grown for
 the same duration, by harvesting them over a similar 27-day schedule as was
 used for their sowing; for beans, several harvests were taken per plant and
 cumulative weight yield totals thereby obtained per row; while for potato
 sowing trials, harvesting and weighing were done for the twelve rows on the
 same day at the end of the growing season. Results from these trials, as
 published by Thun and Heinze, seemed uniformly positive, with yield maxima
 appearing in the predicted ‘trigon’ or Moon-constellation-element of sowing
 dates. The term ‘trigon’ refers to the three constellations of similar ‘element’ as
 form a triangle in the zodiac.
 In 1962, the Thun theory became embodied into a biodynamic gardening
 calendar which has appeared yearly ever since (Thun, 2001) and is presently
 translated into 21 languages. This calendar incorporates various lunar cycles
 and
 Events, for example it recommends no sowing over eclipses, evidence for which
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remains scant. Only for the ‘Thun effect’ does repeatable and statistically
 significant evidence exist. In the U.S.A., the ‘Kimberton Hills’ agricultural
 calendar more or less duplicates the Thun calendar in its recommendations,
 presently selling 6000 per annum. Its editor Wild feuer began it after her
 participation in a Swiss experiment on carrot-growing trials as a test of the
 Thun-effect(Wildfeuer,1986).
 3.4 Tides and Water Levels
 The moon is a major influence on the Earth’s tides, but the sun also generates
 considerable tidal forces. Solar tides are about half as large as lunar tides and
 are expressed as a variation of lunar tidal patterns, not as a separate set of tides.
 When the sun, moon, and Earth are in alignment (at the time of the new or full
 moon), the solar tide has an additive effect on the lunar tide, creating extra-high
 high tides, and very low, low tides—both commonly called spring tides. One
 week later, when the sun and moon are at right angles to each other, the solar
 tide partially cancels out the lunar tide and produces moderate tides known as
 neap tides. During each lunar month, two sets of spring tides and two sets of
 neap tides occur (Sumich, J.L., 1996).
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Just as the angles of the sun, moon and Earth affect tidal heights over the course
 of a lunar month, so do their distances to one another. Because the moon
 follows an elliptical path around the Earth, the distance between them varies by
 about 31,000 miles over the course of a month. Once a month, when the moon
 is closest to the Earth (at perigee), tide-generating forces are higher than usual,
 producing above-average ranges in the tides. About two weeks later, when the
 moon is farthest from the Earth (at apogee), the lunar tide-raising force is
 smaller, and the tidal ranges are less than average. A similar situation occurs
 between the Earth and the sun. When the Earth is closest to the sun (perihelion),
 which occurs about January 2 of each calendar year, the tidal ranges are
 enhanced. When the Earth is furthest from the sun (aphelion), around July 2, the
 tidal ranges are reduced (Sumich, J.L., 1996; Thurman, H.V., 1994)
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4. METHODOLOGY
 Rainfall data of five agro ecological zones; DL 1(Angunakolapalassa), WL4
 (Mapalana), DL1 (Anuradhapura), DL5 (Ampara) and WU 3(Nuwara Eliya)
 for 10 years from19S97 -2006 are used for the analysis. Those secondary data
 used for this study were gathered through …………………………….
 Preparation of lunar calendar for each year is done using Astrological ‘Litha’
 and other literature. Probability graphs are drawn days of lunar month versus
 frequency of rain events. Probability graphs were plotted for five agro
 ecological zones for 10 years from 1997 to 2006 for 29 and 30 days lunar
 calendar separately.
 Statically analysis were done by chi test for each agro ecological zoon for 10
 years.
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• Equation:
 E=expected numbers of plus signs
 O=observed number of signs
 ∑=sum
 • Hypothesis – There is a significant difference between days of full moon
 and rainy days.
 • Chi table value is 3.841.
 The value calculated by the above formula must be greater than 3.841 to say,
 that the two sets of data are not the same & there is significant difference
 between days of moon & rainy days.
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5. RESULTS AND DISCUSSIONS
 Relationship between the Lunar phase and Rainfall in Mapalana Area
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Probability graphs as an descriptive Analysis method were plotted for WL4
 (Mapalana) for 10 years from 1997 to 2006 for 29 and 30 days lunar calendar
 separately.
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But when observing the two graphs derived using the 30 days and 29 days lunar
 cycle it is unable to identify such a pattern. That means there is no any
 relationship between the poya days with rainfall in Mapalana area and also
 Mapalana zoone calculated chi value is less than 3.841, we should accept the
 null hypothesis.Because the chi value for the Mapalana area is 0.0054.
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Relationship between the Lunar phase and Rainfall in Agunukolapellassa Area
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Based on the probability graphs there is no relationship between poya days &
 rainfall of Angunakolapalassa (DL 1) zone.
 Also the calculated chi value or the area was 0.2730 and this calculated chi
 value is less than 3.841, we should accept the null hypothesis. It reveals that
 there is no any relationship between the lunar phase and the rainfall.
 Relationship between the Lunar phase and Rainfall in Ampara Area
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Based on the probability graphs there is no relationship between poya days &
 rainfall of DL5 (Ampara) zone.And also the calculated chi value for this area is
 1.2442. that calculated chi value is less than 3.841, we should accept the null
 hypothesis.
 Relationship between the Lunar phase and Rainfall in Nuwara Eliya Area
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Based on the probability graphs there is no relationship between poya days &
 rainfall of WU 3(Nuwara Eliya) zone. According to the another way For WU
 3(Nuwara Eliya) area the chi value is 2.422 and it is is less than 3.841, we
 should accept the null hypothesis.
 Relationship between the Lunar phase and Rainfall in Anuradhapura Area
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Based on the probability graphs there is no relationship between poya days & rainfall of DL1 (Anuradhapura) zone. According to chi value there is a significant association between incident of rains and poya days. but probability
 and receiving rains in poya day is 29.4688 %. Therefore, the results of this
 study do not support an existence of a relationship between the lunar phase and the rainfall for agro ecological zones.
 The Chi test given the relationship in of DL1 (Anuradhapura) zone. but its not related with raining in poya days. that is due to another reason
 6. ConclusionThe statistical analyses of 10 years of data from five agro ecological zones indicate
 no relationship between lunar calendar and the rainfall pattern. The common belief
 that ‘rainfall always occurs on or around Poya day’ may have arisen from
 people due to the biased noticing of the weather on full moon days than the
 other days. This is probably because people walk out to religious places (temples) on
 full moon days, and feels the weather conditions more than they do on a normal
 day.
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