Chapter-3

CLOUD FORMATION, PRECIPITATION
AND ITS MEASUREMENT

Precipitation is one of the three main processes (evaporation, condensation, and precipitation)
that constitute the hydrologic cycle, the continual exchange of water between the atmosphere
and Earth’s surface. This chapter discusses various processes such as cloud formation,
interaction between Sun and ocean and earth surface, condensation and precipitation, as
described in the ancient Indian literature. The chapter also sheds lights on the techniques used

for precipitation measurement in ancient India.

Seasons and Clod Formation
The Rig Vedic Aryans had keenly and carefully demarcated the variation in seasons and divided

the whole year into six such divisions as the verse indicates:

A 9 wRAfgM: vggad gt |
Mg 7 ghud |1 RV, 1,23.15 11

The Sun was clearly known to the Rig Vedic Aryans as determinant of seasons and the seasons

were formed for the benefit of the earthly creatures.

AT ST U I g Uh feed |
yatag v faei arfdfarmgamemafy quEgs 11 R.V., 1,95.3 11

Figure 3.1 shows the general cloud formation and associated processes, as understood in modern

times. The knowledge about cloud formation is also present in the Rig Veda.
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Figure 3.1: The process of Cloud Formation
(Source: https://climate.ncsu.edu/edu/CloudFormation)

Radiation, convection currents and rainfall as their effect, are described in the Rig Veda
(1,164.47, V11, 70.2 and 1,161. 11-12) through following verses.

SE I JRUINTAT U gy @WIRAT ) |

TR JSHEIT [ agaieqyar arg T=e || R.V., 1,161.11 ||

A AT I & T Rt g SR |
I T: B d 3Ee I gradiedt o sredia |1 R.V., 1, 161.12 11

FW I 8v: GuoTT 37U T feaeudf= |
T AgAIeAgawRIeggdd giodr =gad || R.V., |, 164.47 ||

These above verses of the Rig Veda also state that the rays of the Sun are the cause of the rains,
and that the clouds are constituted of various elements. Some verses of Rig Veda (1,27.6; 1,32.8;
1,32.14; 1,37.11; 11, 24.4; V,55.3) describe the formation of cloud by evaporation of water by Sun
and wind and then rainfall, and there is no other cause of rainfall other than Sun.

ey v Rrersaf smares 8|
| Sy e~ 11 RV, 1, 27.6 11
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T8 T f=Tgar T w91 SR &Afd I |

IRFgAT Afe WfscramE: =g fea i RV, 1,32.8 11

The above verses explain that all that water goes to the sky with wind by the heat of Sun rays
and gets converted to clouds and then again after the penetration by Sun rays, it rains and gets
stored in rivers, ponds, ocean etc. The clouds are said to be leaders for replenishment of water.
The verse V 55.3 of the Rig Veda explains the simultaneous formation of mighty clouds which

are co-dispensers of moisture.

AT SITan: gHa: Arbdferr By forer uar argygr:
faRIfor: EIRIE IR ¥ IranTy <o sfged || R.V.,V,55.3 |1

During Rig Vedic times the seasonal variation of rainfall was known, which is depicted through
following verses (RV.V1,20.2 and V1,30.3) saying that the Sun extracts water from Earth during

eight months and then this water rains during rainy season of four months.

fear 1 gemias S <afegii fawas |

o

e Fegarar afdard e~geifas=r wer: || RV, V1,20.2 ||

Verse |, 79.2 of the Rig Veda states that the Sun rays strike against moving clouds. Thus, the
black shedders of rain roar. After this, the shower comes with delightful flashes of lighting. The

rains then descend, and finally the clouds thunder.

3 T Ul ST Y B AMATEg gl IIEH |
Rrarfas FEmRRTTata g waaar i RWVL,1L,79.2 11

Following two verses (V.54.2 and V55.5) of the Rig Veda explain the cloud-bearing winds as

the cause of rainfall, viz.

T a1 AT Il aAIgel eagst: Uk |
¥ fagar <ufa granfa Bid: R ke 1| RV.,V,54.2 |

Meaning: “O cloud-bearing winds, your troops are rich in water, they are strengtheners of life,

and are your strong bonds, they shed water and augment food, and are harnessed with steads
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(waves) that wander far and spread every-where. Combined with lighting, the triple-group (of

wind, cloud and lightning) roars aloud, and the circumambient waters fall upon the earth”.

SERIAT Ao FEAl gF gie auger gafior: |
9 91 91 JU S geia: g AaranT R egead || RV, V,55.5 |

This verse explains that the cloud-bearing winds uplift water from ocean and charged with water
shower down the rain. Similarly, instrumentality of winds in the causation of rainfall can be
easily read in verses 1,19.3-4; I, 165.1, and their relationship with clouds in I, 19.8 of the Rig

Veda, as follows:

A Al oAl fAgfded ST 31gs: | HOgART 31T e | |
AT YT JHAFRATICIA AT Fog e 3 e || RV.1,19.3-4 ||

3 I I IRAMRGR: FEHoTT |
Ao o g 1|1 RV.1,19.8 ||

Both of the above verses reveal the cause of rain, who commands the rain to come down and

execution of eternal laws.

The following hymn (1,38.7) of the Rig Veda reveals how the moisture leaden winds bring some

scanty rainfall in desert region also.

I YT Il gafoael BieaT: |

g @ua~garam || R.V.1,38.7 11

From verse V,53.6-7 of the Rig Veda, we also come across the knowledge of Rig Vedic Aryans

about the positive effect of yajna’s (I=i), forests and large reservoirs, causing rainfall.

3 I AR el ey i PrRmgd; |

o goi=d goif~ et 371 g1 af g | |
TG e e ROl U ARge=idl o |
T 37%dT sareaHr faqee f4 g = 1| R.V.V.,53.6-7 ||
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The following hymn from the Rig Veda (V, 53.17) indicates that there are sixty-three types of
winds. However, their climatological and meteorological implications are still unraveled and

they are mostly treated as merely mythologies.

T § G MfhT GhAST IdT §a: |
FATIAL STIETeN TG Jof 7 Iy sread g9t 11 R.V.V,53.17 |

No clear cut mention of the monsoon is to be found in Rig Veda but the Marut hymns give
satisfactory descriptions. Monsoon is, however, clearly referred to in the later period in the
Yajurveda Samhita as afererara (Taithriya 1V.4.12.3).

EERRER-ERIREEIRECCE
o3 feor er=fie SRR fosaewdrt: || T.5,4.4.12.3 ||

However, a better reference to rain bearing winds is provided in the Rig Veda (R.V. X. 137.2
and 1,19.7).
gIfadr ardl a3 RFERT WRTad: |

S8 T 3 o 91g W arg Isw: || RV X137.2 1)

In versa, V1I1,7.4 of the Rig Veda, the word 4 is explained to mean mist, with which one cannot

differ easily, if the content is taken into account, though at other places &g signifies rainfall.

U= #7odl g U Juafd udde | Femd o agi: 11 RV.VILT.4 |

The importance of yajna to purify environment and causation of rainfall has also been described
in the Rig Veda (RV.X,98.4; x,98.6/12; x.98.7 and x,98.11) as below:

AT AT ST AYgA fqenfaTs STtk WEeH |

e BEmgen aoiva qars 9 gfawr 9w || R.V.X.98.4 ||

O O

FRATYs ITeGTRA~IT qdIAfger 3fferes |

c

T Srgg=teu geer qaro=r ufar gfarofig || R.V.X.98.6/12 ||

These hymns clearly describe that the water collected by Sun rays kept in kept in the sky safely,

and to create rain, one should take help of knowledgeable priests, who will do appropriate yajna
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(sacrifice) for rain. This implies that the precipitation is the result of weather and cloud
formation. The three other Vedas, namely Sama, Yajur and Atharva Veda furnish some
additional information on climatology and meteorology which we do not come across in the Rig
Veda. Since these three Vedas chronologically belong to a later period, it can be easily seen that
during the later VVedic period the water science further progressed to a considerable extent.

That the rain is a phenomena of ocean, wind and moisture, is proved to be clearly known by later
Vedic times. Verse from the Tiathriya says “from the Ocean, O Maruts ye make (the rain) to fall,
O Ye that are rich in moisture (TS.11,4.8.2)”.

Y IARIAT Ao FYgdl g e qugen g |
goT gite fea sifew: wgg gori| TS.11,4.8.2 1

In Taithriya, it is also very clearly mentioned that the air circulation plays a definite role in the
causation of rainfall. It is stated thus: “Verily becoming of like hue he (wind) causes Parjanya to
rain (TS, 11 4.9.1).

AIeaART AoAES 3 {9 9 Hwigy Uk g Uds
geyd BN WU U ol Yo auid HId Aod: SITHTIAART qeamgTd
IRIAT T ARERAN grafa | TaRH goi gvaed = || TS.11,4.9.1 |

West wind and the rain bearing monsoon or east wind are spoken of in above lines — “Stay O
Maruts, the speeding falcon (with these words), he pushes back the west wind: verily he produces
the east wind, to win the rains. He makes offering to the names of the wind, the winds rules the
rain (TS.11,4.9.1).

During the Rig Vedic time, probably it was also known to the Aryans that plants (or forests) had

some influence on the causation of rainfall.

ARRRIETERT faal geend S AguT 9 AIQqdi ar Uy SIS 4T
TG VAT aueidl qwy garvenwar gite 7 Fafa || TS.11,4.9.3 |

30



Like RigVeda, the Yajur Veda also tells about the influence of yajna (sacrifice) in purifying air,
water and environment as a whole, which helps in causation of rainfall. Hymn 1,12 of the Yajur

Veda reads as follows:

qTg3 3T JWrRll [iAgd: U IYAMATSROT i) FIwer IHM: |

QIRTIT STUET 3UYAl I gHAY el Sgdy gsufd garg g=dfa <agaq || YV.L,12 |

This mantra (hymn) states that the substances like water, air etc. get polluted and if they will be
broken into minute articles by fire (with the help of yajna) they will get purified and pure rainfall
will occur. The hymn V1.10 of the Yajur Veda states that the materials used in yajna get divided
into minute atomic forms due to attraction of Sun and ascend to sky. This causes plenty of rain

fall. Likewise hymns VI — 16 and XIII — 12 of the Yajur Veda also reveal the same fact as:

3T UBRETAT <41 e Hal [eagadsid: |
| IO i Teedl aasie otk | gsafarenET (1 YV.VIL10 )

In the Vedas at several places, the mist has been given the appellation of <iier (Vajasaneyi
Samhita 17.31) as:

9 d fagrer I g9 ST HIGH<R 99 |

TIBTRUT TgaT STe(dl argy Saremaeeri< || VS.XVII31 ||

The Yajur Veda knew about the immense concentration of mist or fog on water bodies and
oceans “thou are ocean full of mist”. It was also known that pure waters purify all things through
rain “May waters, like mother purify our bodies (YV.1V.2-3).

3ITAT SRATHIR: A=Y go- gaa: Y= |
faeg g Ry g <1 |

Ifearva: YRRT g TRAIETaIaRa =i
al @1 fRrar e aR g9 wg 9o g || YVLIV.2

The Sun was known to be the disperser of clouds and cause of rain “O Sun, thou bring rain on

different parts of the earth”
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HET IR e f 4t A <fg )
IR FiaRaelal o =g <R 11 YV.IV,3 11

The Sam Veda gives more emphasis on wooing Rain God. It clearly says that the eternal power
of Sun penetrates the clouds and thus causes rain (SV. Previous Il. 179). It also reveals that the

Sun pours rain water on moving earth with the help of wind (SV. Previous Il. 148) as;

Ffesl SaTfadl AERAT gu=y: | |

= quT Yaegar || SV.Previous 11.179 ||

=1 Tl SR ST |
Stem= Fadea | | SV. Previous 1. 148 1]

The other verses of Sam Veda (V.562; final VV.906; and final X.1317) discuss the kindness and
greatness and power of God along with the process of rain. Verse SV. Final, XX.1802 clearly
mentions the creation of oceans, rivers etc. due to the heavy rain by God.

ATfY AT eI guT B RMod ST SR T 3rfershad |
I aRAISI Al 7 A1 gaaaaraad || SV. Previous,V.562 ||

3T gaH geefd gfie qaml ga |
Y gy w34 | | SV.Final,V.906 ||

SRNCREINNIENCIRCEIRS
srerERes ey faed gwafyy arie |
a1 IR @oiMe TH=arTeray il sfte=ag || SV.Final, XX.1802 ||

In Atharva Veda we come across the similar concepts and hydrologic knowledge as contained

inthe other Vedas. Verse (1,4.3), for example, states as:
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3T <1 B9 A IF ME: fUawd 7 |
R o 8fa: 11 AV.L4.3 ||

This verse reveals the concept of evaporation due to heating by Sun rays and subsequently life
giving rainfall. The Prithvi Sukta of the Atharva Veda (XI1,1.51) speaks of a violent dusty storm
which uprooted trees and calls it as AraRar:

g7 fgare: dferor: Hud= g ol AT IRy |
IR TAT ATRLII IS Hodearadied e |

I yarguamg arafd: |1 AV.XILLS 1

The various hymns of the Rig Veda indicate that the Vedic literature mythically describes the
Indian atmospheric phenomena, especially those of the monsoons and rainy season, and the
violent thunderstorms by which they are usually accompanied.

Following the Rig Veda, the Satpatha Brahmana also recognizes sixty three winds (SB Part I,

2.5.1.13). The same text calls hoar frost as gzar.

3 U 7oar arguT ST §9 IR AR |
I @ B AT W g d g efawr faem | RV.VIINL96.8 1

The Taithiriya Aranyaka (1.9.8) says that there are seven types of air currents or winds in the

atmosphere which produce seven types of clouds of the same appellation. These are (1) axrEa (2)

Ay (3) fag=1ew (4) guH (5) T (6) J=ww and (7) snfifafafgs. The a=rea creates circumstances
which are responsible for condensation and good rainfall. The wauw is that whose temperature
condition is little affected by the insolation or Sun and perhaps occurs at a higher altitude and is

responsible for precipitation. The actual text of the mantra is as follows:

AT (AT IRTERRETIH: | g~y <1 gu: | |
TT0AT EHETIRI | U HRIAfafga: |
USRI YA et | geefiRfa || Tai.Ara.,1,9.8 |1

The fag=ga gives rise to thunderstorm; the gua possesses some latent property or aroma which
it imparts to the objects with which it comes in contact, expanding quickly and the sz#er affects

the humidity or moisture content of the atmosphere. Theses six belong to a single genus and have
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a single or similar region of activity. The snf¥fafefgy belongs to another genus and its
geographical realm or region is different from the preceding six; however, it is highly favourable
for agricultural purposes. These seven classes of clouds bring rainfall with seven types of winds.
In verse 1.10.9 of the Taithiriya Aranyaka, two more types of clouds are mentioned
(Tai,Ara,l,10.9). These are: (1) sr=R or TR and (2) sgarwi. The former is responsible for profuse
rainfall, and the later is identified to be “the moving nimbus fall of water”. Thus, total nine types

of clouds with their properties, have been identified in the Taithiriya Aranyaka.

AIIAR e | et TR | MYYRYFRLAT |

Afgardmad || 1,10.8 || & gaw fafewa |
JEERTIR a9 | | =T qAIEThal 99 | o IgEreaEgsgy || Tai,Ara,l,10.9 |

On the similar lines, during the age of epics we get information regarding clouds, rainfall,
evaporation, snow, storms etc. Verse V11.4.3 of Ramayana speaks of three kinds of clouds - stga
(Produced from Brahma), s7=a produced from fire and werst (produced on a mountain flank).

White, red, blue and grey clouds are also referred to in the epic (V.1.81) as:

UTUGRROTAUITY e A aI = |
HIOAT HEHTOI AT gHRR || Ramayana V,1.81 ||
gRAarequiify FgmIfoT TN || Ramayana V,57.7 ||

Climatic vagary or absence of rainfall is referred to in Ramayana (1.9.9) as:

3rgRe: FERT I Faap9araeT | | Ramayana 1,9.8 11

ISl g gearai WAy gdeafd || Ramayana 1,9.9 11

Here, it speaks indirectly of atmosphere free from dust, fog, frost and mist. Similarly, the

condition of nocturnal sky (the moon from <igr or mist) is alluded to in Ramayana (1.29.25), as:

o9 Ta-TeR: gaagadtad: || Ramayana 1,29.25 ||

Mist and its disappearance through diurnal rise of temperature is referred to in 1,55.25 verse of
Ramayana, mist and severe cold in 111, 16.12, cold western wind made still colder due to the

effect of him (frost) in 111, 16.15, very dense mist in the vicinity of earth surface in 111, 16.23,
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water vapour hanging on the surface of the river structure in 111.16.24, dew formation on the

sandy margins of the bank in 111,16.24 and snowfall in I11,16.25. These verses are given here as:

gedl I arewr ar AR 9898 |

ATRITRATTY: e ABRAg 9hs: || Ramayana 1,55.25 ||

o~

(TGRS JIIIdT [BHTSOT: |

AMIgg RN Attt e || Ramayana [11,16.12 1|

gl e feafdgea A |
yarfa uf¥=mr arg: @rel fgporeiaet: || Ramayana 111,16.15 11

JNTTITITAAGT S RIHATIT: |
TRITT $9 eIt fagsn g=rera: || Ramayana 111,16.23 11

. o\ o
ATFeT~Td el Bdldel IR |

feafgargawin: wRar wia \ruad || Ramayana 111,16.24 ||

JURUTTedd HgcdTg HROGT T |

AITTIRAN gRIvT ¥avoierd | | Ramayana 111,16.25 |1

Verse 1V,1.15 of Ramayana states about the mountain winds. In another Verse (VI, 78.19) we
read about dusty, dry and gusty wind. Later on violent storm or tornado is also mentioned in
Ramayana (V1,106.21, 9rdr #usiereiar).

drehex fspr: wifid ga @rfwer || Ramayana 1V,1.15 ||

Like the Ramayana, the epic Mahabharata also contains valuable information related to
hydrosciences. In the twelfth skanda of the epic, atmosphere is divided into seven regions
(skanda, sphere, X11,328.31) and are discussed in considerable detail as “that wind which is the
first in above number and which is known by the name of uag drives, along the first course,
masses of clouds born of smoke and heat. Thus, during this time, the constituents of cloud were
also predicted. This wind passes through the sky and comes into contact with water in the clouds
(MB.X11,328.36) as:

35



girerI=Rel = I Har<l are: |
A IRgART 9 9 arergyae: 11 MB.X11,328.31 |

URIIFHITAT AT T |
YerH: Yo /T el A Al |1 MB.328.36 ||

The second wind called smas, blows with a loud noise (MB. X11329.37). The wind which drinks
up water from the four oceans and having sucked it up, gives it to the clouds, presents them to
the Gods of rain, is the third in number and is known as Stz (MB. X11328.38-39-40).

IR TEARI fagewaee weTYf: |
el AW Harta fgdr: e 98 11 MB.XI1,328.37 |1

9T SISt 2regd AHEEIAT BRI - |
iRy A ¥ gard #=meer || MB.X11,328.38 |

T YA IIPEIRI STl |

Sgdreed ANl SiFaRIrER fder |1 MB,X11,328.39 |1

e [ ST IS 9eresid |

Iedl AW dfFswgdE: ¥ werf: (| MB,X11,328.40 |1

The winds which support the clouds and divides them into various parts, which melts them for
pouring rain and once more solidifies them, which in perceived as the sound of roaring clouds,
is known by the name waz. Fifth layer is called faas and the sixth is referred to as uRRas. The
seventh called wrag (MB.XI11.328.41-42-43-47-48) refers perhaps to some cosmic region.

FHEIAAT 9881 AT T gord = : |

qUHIERAR™ w1 g=re=r || M.B.XI11,328.41 ||

Hedr = arfagT waf~d ded aT: |

ReToTIy R Heegquanta = || M.B.X11,328.42 ||

AT A gsfa A e e |
el waEr 9 arg: @ fRar: 11 M.B.X11,328.43 ||
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GTOUNITAEEN] 9 ﬂ*\‘l“IIrQCj“II'ﬂ

Uoad: W Hera faagr = 9rea: |1 M.B.XI11,328.48 ||

v gRqel AW 9 argeigdi &% 11 M.B.XI11,328.45 ||

I T RMAT I 7 e |
RIS M W arg; | gRfamH: || M.B.XI1,328.52 ||

Here, at five places, the term wind used, actually implies a sphere or layer. These five names
also occur in Puranas and other later literature. The epic gives another classification of clouds
also giving four classes of clouds. The four types of clouds are wad®, aess (MB,V111,34.28),
grear (X1l 271.6) and 3d& (MB XIV 55.35-36-37). The gae® clouds are formed in the faas
layer of atmosphere (described before). The clouds brining rainfall in desert area are called 3.

These classification of clouds are different from those enumerated in Ramayana and Puranas.

A1y AR 991 ARG D |

TRgSoTeeR gueaRAaRedd || MB,XI11,271.6 |1

a1 W WA STAgu: RRT: |
RAITd YRR ARl O WA,
Sl HT ggaan: @Ifa It =1y 1| MB,X1V,55.36 1|

Around 600-700 BC, Kanada in his Vaisesika Sutra referred to the process of condensation and
dissolution of water (Vais. Sutr.V,2.8). He remarks “condensation and dissolution of water is
due to the conjunction with fire or heat”. About the phenomena of thunder, he observes that the
“rolling of thunder is a mark of the ingress of the light of the sky (Vais. Sutr.V,2.9)”, i.e. it is the
pealing of thunder which warrants the inference. He again says (Vais. Sutr. V, 2.11) that the
rolling of thunder results from conjunction with water and disjunction from a cloud. Here, it is
fully evident that the great sage knew that thunder is caused due to impact of positively and
negatively charged clouds.

39T AeETdl f[aeaea o |armq || Vais. Sutr.V,2.8 ||
T3 fawmst gfere || Vais. Sutr.V,2.9 ||

I FARTIfg 9T e 11 Vais. Sutr.V,2.11 11
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Discussing the falling of raindrops and flowing of streams, he further presents causes of falling
of water resulting from gravity in the absence of conjunction (Vais. Sutr.V,2.3) i.e. falling of

water in the form of rain, has gravity as its non-coinherent cause.

YT |G Joedrq ga=H || Vais. Sutr.V,2.3 [

In the verse V, 2.4, it has been said that the distant progression of the stream or great aqueous
whole composed by mutual conjunction of the fallen waters or raindrops, is produced by fluidity

as its non-coinherent cause and by gravity as its efficient cause.

qcra W || Vais. Sutr.V,2.4 ||

The phenomena of evaporation, cloud formation, classification of clouds and their relationship
with winds or regions of atmosphere (arave=21) are also quite satisfactorily discussed in several
Puranas (Vayu Chapter 51, Linga Vol.l, Chapt. 36, Matsya Vol.l, Chapt. 54). Describing the
general genesis of clouds, the Vayu Purana (51.22-25) says that there is moisture content in all
the movable or immovable objects of the world and due to insolation or Sun’s rays, evaporation

of that humidity takes place, and this process produces clouds. viz.

3 Al oaEaTe AAsiam || Vayu,51.23 ||

fallaN

HETET gocd e A Tae Ao |
AT FEAGITTA a1 gorfae: |
e g9 FArRETaray geard §9a || Vayu 51.28 ||

SIS YIRS (1‘{4'IIC&ICJ(1F"|H|

i gfasarar 3 wemsr @ERerar: || Vayu 51.29 ||

ST A9 o AT A9AT SIad. |9aT: |
fgcid yag arg #ema g @A 1| Vayu 51.36 |1

The above verses say that those clouds which give or sprinkle water are called #= and which do
not bring any rainfall are known as 3. There are three types of clouds (1) sm== (2) sg7at (3)
gers. These are connected with cyclonic (thermal and insolational), convectional (occurring in
northern continents, Siberia and equatorial regions) and orographic (occurring and proceeding
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from mountain flanks) types of rainfall respectively. According to above mentioned Puranas,
3m=1g oceurs in the winter season and it is devoid of lightening and thunder and is of immense
expanse and found in the mountain foots also. It brings rainfall within a radius of a mile or two.
This description approximates most to the Nimbus of modern days. The Brahmaja (sgs<1) clouds
are produced due to convection currents. In precipitation they cover an area of radius of nearly
a yojana (five or eight miles). Most probably these are cumulonimbus. The Puskara-Vartaka
(gepvrar) clouds originate from or in the wings of mountains (wers+ar). They assume various forms
and produce deep rumbling sound. They are full of profuse water and bring excessive rainfall
which is extremely destructive. This description conforms to a large extent to the modern class

of altostratus.

The Matsya Purana (Vol.l, Chap.54) furnishes still more elaborate and scientific information
regarding clouds. It says that the clouds s is the cause of life. These clouds remain suspended
on the air called Avaha. They change shape and goes up a yojana, from there form into rain hence
they are called the source of rain (Verse 10). If the shlokas 17,18 and 19 are interpreted
symbolically, they give other four classes of clouds expressed by the nomenclature <1, vdd, #9

and «i=fl. Then in the Verse 17 can be recognized further four classes of 7= clouds.

fayagTeavied HaHde gaRad |

ST AM d HET Jewdr siig dwe: || Matsya,1,54.9 11

Tl afae aRgHETR 3T |
SARITSTHATE g fadgarey | | Matsay,1,54.10 |1

AYHRITA A FAYHaRINT: |

ANl S Uoi=IRd@Redd femrar: || Matsya,1,54.17 |1

TSI gddrTSd HeTEr Wi 98 |

GeHd fgamd AR Siel Waq || Matsay,1,54.18 ||

Parjanys (gsi=1) and f&=s1 rain in the season of z#=1 and they are very useful for agricultural

growth is spoken in the verse below:
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gorar femrormeda ga=t Sfiaa=Tas |

quRay 9uif< ggi gg=itaggd || Matsya,1,54.19 11

Process of condensation and precipitation on hygroscopic nuclei are very carefully described in

a nutshell in the Matsya Purana (1,54.33) as:

gl Agva: JaT: YaRGRRAM: |

YR Ygq=garg=Tagararn | Matsya,1,54.33 |1

Meaning: “the waters from the (vapours) of the clouds when brought into contact with the wind

(namely hygroscopic content of the air) fall in the shape of rain”.

The Vishnu Purana (11,9.11-12) very scientifically enumerates the four sources of atmospheric
moisture, “the glorious Sun, O Maitreya, exhales moisture from four sources, namely — seas,

rivers, the earth and living creatures,”. viz.

YT YUTATA! ITIAT TN |

ABR BTetota Hrarg 5em 11 Vishnu,11,9.11 11

WRCAAGEH ARG TATY: UTIORARAET: | |

IYHT AaETe=l |fgar g+ 11 Vishnu,11,9.12 |1

The celebrated poet Kalidasa (100 B.C.) also knew a lot about clouds and the allied phenomena.
He defines cloud thus “it is an assemblage of smoke, electricity, water and air” (Purvamegha
Verse 5). At other places (Purvamegh, Verse 6) the poet names two types of clouds namely gssx
and sfada®

AN Al TS| F=Ud: &b e |
|t @ ggawor: wrfor: groefEr || Meghadutam,Purvamegha.lb 11

o d faN

S &R Yatafad JeRIadeTl S @ Udbfagey smed 7u: || Purvamegha Verse 6 11

c

The Mricchakatika (600 AD) refers to a kind of cloud =ror (X.26) from which the rain streams
forth as from a bucket. In another context, the famous drama refers to a special type of rain
srrgite streaming forth as from a trough (X.39) viz.
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PIIVGIAYT BTeT BroTaremRerd dfY |
JFgitesd ¥ arore garfed: || Mricchakatika, X.26 |1

PIHAGHT A HGIFATd AR |

JgResd ¥ grogieRanTar || Mricchakatika, X.39 ||

Four types of clouds in all have been spoken of by Kalidas. They are amad, Sad, g=pr and =ior.
The Avarta brings no rainfall; the Samvarta gives an abundance of rain, the Puskara causes flood
of rain and the Drona is most congenial to agriculture and mankind. This is stated in nutshell in

the following lines —

rgar foiell #e: Hadded agad: |

gshR] GEhRGICl GV TRITYRSD: | |

Kalidas Granthavali, Abhidhan Kosh, P.154 ||

In the library (Saraswati Bhavan Pustakalaya) of Sampurnand Sanskrit University, Varanasi a
manuscript treatise entitled as #e#ren is available. As the very name suggests, it is a work on
climatology and more specifically science of clouds. On the basis of content and style of dialogue
Tripathi (1969) tried to establish that Meghamala is a part of sar@atd=s (around 900 AD
around). wemre has 11 chapters. The first chapter of #emrer opens with the enquiry

HER DIgead D fdeoiid |
PG IUHY T IRR TR HIgeH | |
(Meghamala, Manucript No. 37202, Sampurnand Sanskrit University, Varanasi)

The first chapter deals with what are clouds, how lightning is produced, what are nature, texture,
ingredients and colours of clouds. Later in the Verse 20,21,22 is expressed, in their conventional

Indian style, that the mountains control clouds. From Verses 32 to 68 we gather that there is a

larger division of clouds comprising twelve species and designated as 1. gge 2. F=2ITell 3. H<

4. YY1 5. dIgal 6. T&d 7. ddbd 8. WRAG 9. THBIEN 10. Solw 11. gware and 12. fawmya. But no

scientific detail of these is furnished. The Chapter Il enumerates various types of years, refers to

their rainfall and discusses the economic characteristics or conditions of each of them. The 111™

chapter dwells on astrological influence on rainfall, climatology and economic condition of

people, state of plenty and scarcity and production of various crops. V™ chapter aspires to
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discuss the nature of rainfall and other meteorological conditions in the twelve months of the
year. About the Kartika (October — November) the author says that during this month scattered
clouds of varied colours occur. In Pausa (December — January) if sky is over cast with clouds, it
is a very good symptom. If the month of Magha (January — February) is not normally cold (or
has no frost) there occurs scanty rainfall in Phalaguna (February — March) northeast wind brings

good downpour.

AR AT Hef < BIge T |
6 ard f» o gad F1 Fro= | |

Plfcid I Tl TSerouTior AT 9 |

YT SIAGOIT Rerrorifey AT wde | |

gfeguritT a1 /e 2 Gwraeied wdq |
HIRAGUIT HIEE ATHIORIT 9 | |

= ArEfad I WS o | giead |
qretat ufad d g dTerRaar wadq | |

qar <fd wiasfa gel aaaa = |

gaiexordre EEw Sierdgad || Meghmala, Page 14-38 11

In the chapter IX of Meghmala there is discussion on clouds, winds and lightning. Firstly, it
discusses the correlation of rainfall with different shapes and directions of lightning. Then we
are told that north-east wind is conductive to prosperity, southerly does good to people, south-
west wind causes misery, westerly is much beneficial for the higher production of rice, northerly

is also favourable to the good of people, and it produces a condition of plenty.

qq faggemRrTen gl STerenfyofi |
Tféror IRG IR A dIHIfeeId | |

el gdardd Srad TS | |
Sferor g emeRl kel g el wad | |

qreu} AT aRIIaRE WA |

SN el <fd vermr=at |wdwws: || Meghmala, Page 47-48 |
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The chapter X of Meghmala deals with the propitiation of clouds and apart from repeating the

twelve species of clouds, already mentioned, adds another classification of the same comprising

seven species designated as amgg, Tied, MR, aRue, Juda, RaRew< and Sifear.

The encyclopedic Tantrik literature also does not lag behind in supplying information on
hydrology. From the Tantraloka of Abhinavagupta, we can find out some important
climatological and meteorological facts. In its Ahnika designated as <emeauarer are described
winds, clouds, track of winds and the allied phenomena (Vol. V of the Tantraloka) (Tripathi,

1969). It refers to ten air channels (arguer) which are perhaps peculiar to only this text. Those ten

air channels are 1. fada 2. dIfE 3. TSP, 4. dgd 5. X9d 6. fAVE (Fo1¥) 7. WIEE 8. AMEE 9. HEAT
and 10. weTaRas (Vol. V,121.138). These are arranged in space according to increasing height.
The outstanding Tantrik work recognized ten types of clouds 1. @ 2. witmEs! 3. AyarRayi 4.
WhI< 5. |ad 6. 9189 7. &P 8. Sid 9. s, and 10. WeRrga (wurereen). These types also occur
according to the increasing height. It is perhaps for the first time in Indian literature that

establishes the height of clouds. It reveals that different clouds occur at different level in the

atmosphere.

The Jain literature also made a considerable contribution in the field of meteorology. The
‘Prajnapana’ and ‘Avasyaka Curnis’ provide outstanding references to the various types of winds
(Tripathi, 1969). The Avasyaka Curnis furnish a list of fifteen winds (9-7/913) as: 1. uriard
(easterly) 2. s&== (northerly) 3. sfrorara (southerly) 4. SR dike (northerly blowing from the
front) 5. warg® (undefined) 6. sféror gdgR (southerly strong wind) 7. sr=af@ersm (blowing
from the south-west) 8. amRdIsma (westerlies) 9. smRisi=1 (north-westerly hurricane) 1o.

IrFarygd (Unknown) 11. gf&roT Facge® 12. gagaR 13. &leror and uf¥em dioma 14, af¥=es (western
storm) 15. ST (northern strom). Later in the same continuation tornadoes are referred to as
wiferarard. This vocabulary had influenced the Arabian geographers and navigators and they
readily absorbed several of these Indian technical terms in their own language (Motichandra,
‘Sarthavaha’ (Hindi), P.202).

The ‘Prajanapana’ also refers to snowfall (fgw) and hailstorm (&=@) (1.16). The ‘Trilokasara’

(Passage 679, P.280) of Nemichandra says that there are seven types of @rere (periodic clouds).

They rain for seven days each in the rainy season. Then there are twelve species of white clouds
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designated as o1, They also bring rain for seven days each. Thus, the season of rainfall extends
over 133 days in all.

The Buddhist literature also throws significant light on meteorology. In the narrative of the first
Jataka, named ‘Apannaka’, several climatological facts are described. In ‘Migalopajataka
(Cowel, Eng. Trans. Vol.1ll, P.164.), two violent storms are mentioned as @rerard (black wind)
and sz==1a (Tripathi, 1969). The latter is said to belong to the upper air (Samyutta Nikaya, Eng.
Trans. XVII. 1-9, P.157). The Sumeru mountain was frequently visited by a violent hurricane
(Scuresard or =vvrara) (Mahamorajataka No. 491, P.333; Harit Jataka No. 431, P.497). It

resembled whirlwind in movement. In ‘Milinda Panho’ hot wind or Loo is spoken of as ardray
(Eng. Trans. Vol.I1,1V,6.35, P.86). ‘Aryasura’ names four types of winds =it (Monsoon),
=oelfal (tempest), Scardard (hurricane) and gzemeaary (westorlies) (Jatakamala, ed. by H. Kern,
10.29, P. 90, 127, 133). In the ‘Vinaya Pitaka’ (III, V.9.4,P.85), whirlwind is called arqavscirer.
The Divyavadana’ speaks of some kinds of hurricane as @rferarara (Vol.1l,P.41), and of storm
accompanied by rain as arads (Vol.ll,P.163).The ‘Milindapanho’ (IV.1.36) says that there are
four types of rainfall: 1. of rainy season 2. of winter season, 3. of the two months g and sra=
(July and August), and 4. rain out of season. At a glance, it can be seen that the classification is

fully scientific.

The Buddhist literature refers to two general classes of clouds as: @re#= (monsoon cloud) and
arereme  (storm clouds or accidental ones) (Mahavastu Vol.ll, P.34, Tripathi, 1969). The
Samyutta Nikaya classifies clouds into five categories (Vol.lll, Book XI, 32.1.1, P.200), 1.
sfdqgerss (cool clouds),2. swraarss (hot clouds) 3. swaarsa® (thunder clouds, it can be identified
with cumulus), 4. ar@aerss (wind clouds — perhaps clouds formed due to the activity of
convection current in the atmosphere) and 5. @vgare® (rain clouds — most probably

cumulonimbus which brings copious downpour of rain).
Thus, we see that the Jain and Buddhist texts (before 400 B.C.) have a very scientific

classification of clouds and winds that can be compared with the modern meteorology. So much

of subtle observation at such an early date is a golden achievement of ancient times.

44



Variation of Rainfall

According to the Matsya Purana, to the north and south of the snow-clad mountains (fesaa)
occurs the gug cloud which greatly increases the stock of rain. All the rain formed there converts
itself into the snow. The wind on the fewaa draws by its own force those snow flakes and pours

them on the great mountains. Beyond the féwaa there occurs little rain (Matsya, 1,54.22-25).

THR FHYSA= AR i T 7d: |

s ARARET g9ae 5fa w5 11 Matsya,1,54.22 1|

Scfedad: oIy =g Sferor |

qus AH FARATT ARgte faggd || Matsya,1,54.23 ||

AR yaaid ay a=g TRAGEHEH |
el feHadr argfed o= wgawad || Matsya,1,54.24 ||

IFITHII RifSaarr 7=1fiRe |
feHa=amfas= gitcRy aa: WA || Matsya,1,54.25 ||

Thus, there is a reference to a very important geographic fact of scanty rainfall or arid condition
of the Tibetan plateau. The study and knowledge of this fact is really creditable on the part of
those ancient Indians. The Linga Purana (Vol. 1,36.38.39 and 49) says “it is the wag wind or air
current which makes the clouds produced by smoke and thermal activity full of water, so that

the clouds Puskara (g=pv) and gersi give copious rainfall”.

CEIIHY TRTERY ARl FehAT= |

AT T Fed ATBHRAT o dRareadrar==marg=r 9| | Lings,1,36.38 |1

¥l gATRATAT HANTRa < |

RIfT eI RIe: Jewiga | | Linga,1,36.39 ||

o e

faRdres aRIan: d JIEvheloiR: |

UeTSTT: gepRTEed auifd 9 I&1 e || Lings,1,36.49 |
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Modern meteorology tells us that polar winds actually never bring any rainfall in the year in the
region under their influence — flanking poles or Tundra, and only scanty summer rain occurs in

those areas due to the sweeping of strong westerlies. The same fact is stated in the Puranic line,

gaoneftedr agfdfe "ewa g 11 Matsya,Vol.l1,54.36 ||

Meaning: the air from the Pole drives away the rain,

The Vrhat Samhita and Mayuracitraka by Varahamihira are two very important treatises which
are replete with climatological and meteorological information. Although they abound in
astrological guesses, they contain sufficient scientific facts also. In the VVrhat Sambhita, there are
three chapters (21%, 22", and 23™) on climatology and meteorology and they treat the subject in
their own ancient conventional style. Here only the salient features of the chapters are being

presented.

The verses 23 and 24 of the chapter 21 of VVrhat Sambhita state that extremely white or dark clouds
resembling aquatic animals like huge fish, shark or tortoise and seen before the rainy season are

a source of abundant rainfall viz.

ﬂfmI‘<\J1(1Ir'\'10(7I2II‘{ﬂHIQ*i"l“IC'IIN(*i\F\rI"lIHI‘Hi |

STTeRI@THRT THY T4 goaotarr | | Vr.S.21.23 ||

[ aN o\ o

A SATRRIBRONATIAT AHTSdl STl |

ST g9 gRINdgea=T: yqadra || Vr.S.21.24 ||

The verse 31 discusses the conditions or meteorological ingredients which determine the spatial
expanses of rainfall, though it appears to be of little value from modern meteorological point of

view.

ON ON

EESHNRRINE] dQ§i§H¢8I*QId1|

gaf
Tufcr gourfTgUote ar 11 Vr.S.21.31 ||
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From chapter 22, it is gathered that fleecy and thick clouds give abundant rainfall which is very
congenial to agriculture. Again, if clouds situated in the east, south and north sail towards south,

west and north respectively, they cause fine and copious rainfall.

RfdergRIden: R Aregwag ST |

faN o e

gftesTarfy fasrr Fawwmeare® || Vr.S.22.7 ||

HoT: Reem: Agared veTfeorTiafhar: |
a1 RIE gfte: adaan™ggy || Vr.S.22.8 ||

In the Mayuracitraka, it is stated that scattered clouds devoid of lightning are harmful to people
and those of red and white silken or golden or Kraunca bird’s hue, embedded in the atmosphere
and fleecy in texture are always beneficial to the people. Causation of fog or mist in Pausa
(December—January) is conductive to good rainfall. (Sampurnanand Sanskrit University,
Library, Manuscript No. 34332, Page 36-37).

U U] T f[IHeaReH |

G| JURYTARAT 470l G5 oA | |

Discussing the conditions determining rainfall, it says that if there is no frost in Magha (January—
February), no vigorous wind in Phalguna (February — March), no clouds in Chaitra (March—
April), no hailstorm in Vaisakha (April-May) and no scorching heat in Jyestha (May—June),

there is insufficient rain in the rainy season (Above manuscript, Page 17 -18), viz.

A1l fed 9 uafa ardr a7 9 BIer |
T 9 gaRd oS weAaEd 1 g

HREBT AE - IR Peb Fvraar 1 |

derfageeT gitc: W Ugeaied 7 99 | |

If Sun is hot in the morning, its light during the day is of yellowish hue and clouds are fleecy
and dark-coloured, the conditions result in good rain. Similarly, if the Sun is hot in the morning
or at the time of rising and scorching at noon and clouds have a pigment of molten gold, rain

occurs during the very day (above manuscript, Page 18).
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Urgedlel JaT AT AATR § FEl WA |

o o

dalad ditca: Ylddl 'FCI'QT REURTAY: | |

c

If water appears to be dull, clouds are of the shape of mountain, quarters are clear, the sky is of
the hue of crow’s egg, there calm in the atmosphere and aquatic animals like high and others
disappear in the bottom and grogs make loud noise, very fine and copious rainfall comes soon
(Manuscript No. 34332, Page 18). Further, if the texture of the clouds resembles the wings of a

Partridge, rainfall occurs.

I Wet 9 favd M= af=fi: |
feereg fauem: wal: drhve™ Jer 79 | |

J IeT Iifd du: gd=: ¥eIel IaT |

Y@ FA ATGHIIGT VG greedheHT | |

Thus, it is evident that Mayuracitraka has attempted to formulate principles for forecasting
rainfall variation through the observation of natural phenomena and the synchronization and co-
relationship of the two. The symptomatic synchronization in the realm of nature is often
governed by laws having mathematical accuracy in which intuition of the animate (birds and the
animals) and scientific cause and effect relationship of events form the accurate base, provided
the observation has been made very carefully. In those ancient days, when advanced meteorology
and its complicated computations, computers and other cybernetics and servo-mechanic

contrivances were unknown, this was of special significance and most probably the only method.

Measurement of Precipitation

The amount of precipitation in the form of rain is usually determined from the accumulation of
water collected in a rain gauge; and several types of recording instruments are routinely
employed for the purpose. There are strong proofs to establish that the system of measuring
rainfall was introduced by the Mauryan rulers in the Magadha country (south Bihar) in the fourth
or third century B.C. and they are credited with the establishment of first observatory. The system
was continued to be practised effectively by the succeeding rulers until the end of the sixth
century A.D. (Srinivasan et al., 1975).

During the Mauryan period, the raingauge was known as awi#=. Kautilya describes its
construction in these words “In front of the store house, a bowel (Kunda) with its mouth as wide
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as an aratni (24 angulas = 18” nearly) shall be set up as raingague (asfr=) (Arthasastra, Book I1,
Chapt. V, P.56 Shamasastry). A schematic of the modern raingauge is shown in Figure 3.2. By
comparing the dimensions of the ancient Indian and Symon’s raingauge, one can easily infer
about the level of knowledge possessed during that period.

12.5cm
........... <— Rim (30 cm above GL)
s 18 ';-.T:. Metal casing
. Glass bottle
' 5 (7.5-10 cm dia.)
= 2 ’ Ground level
GL_Sem cn L x—m‘&“a
som E——
. le—20cm—»|
55cm Masonry
foundation block
60 cm x 60 cm x 60 cm
Measuring
jar (glass)
" -
L ol
r 60 cm "

Figure 3.2: The Symon’s raingauge (Modern raingauge) (Source: Raghunath, 2006)

The distribution of rainfall in various areas was well known at that time. A reference from
Kautilya’s Arthshatra can be cited here as: “The quantity of rain that falls in the country of
jangiila (desert countries or countries full of jungles)is 16 dronas; half as much more in
anupanam (moist countries); as the countries which are fit for agriculture (desavapanam); 13.5
dronas in the countries of asmakas (Maharashtra); 23 dronas in Avanti (probably Malwa); and
an immense quantityin aparantanam (western countries, the countries of Konkan); the borders
of Himalayas and the countries where water-channels are made use of in agriculture”. Kautilya’s
method of classification of rainfall areas in relation to the annual average quantity is indeed
remarkable and he is the only classical author who treats this aspect in a nutshell covering almost
the whole of the Indian subcontinent (Srinivasan, 1975). From this, it is evident that the spirit of
the methodology of the measurement of rainfall given by Kautilya is the same as we have today,
the only difference is that he expresses it in weight measures (Arth. Chapt. XXIV, Book 11, P.130)
while we use linear measure nowadays. Discussing the further geographical details of rainfall,

he observes “when one-third of the requisite quantity of the rainfalls, both during the
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commencement and closing months of the rainy season, and two third in the middle, then the

rainfall is considered very even (ggareus).

As can be easily expected out of the agricultural necessity, the science of forecasting the rains
had also come into existence and must have been developing empirically. It is further mentioned
in the book Arthshastra that “A forecast of such rainfall can be made by observing the position,
motion and pregnancy (garbhadhan) of Jupitar, the rising, setting and motion of Venus, and the

natural or unnatural aspects of the Sun. From the movement of Venus, rainfall can be inferred ”.

Discussing the classification of clouds and interrelationship of rainfall and agriculture, it is
further added that “there are clouds which continuously rain for seven days; eighty are they that
pour minute drops; and sixty are they that appear with the Sun shine”. When rain, free from wind
and unmingled with sunshine falls, so as to render three turns of ploughing possible, then reaping

of good harvest is certain.

The author of Astadhyayi, Panini (700 B.C.) refers to the rainy season as urqu (1V, 3.26; VI,
3.14) and aut (IV 3.18). The former was the first part of the season. These two parts were known
as gd aut and srRawl (sramaremar VI 3.11). He also refers to adusmor (111, 4.32) as:

T JETOT SratvEr=Iawwd | | Astadhayai, 111,4.32 1|

Citing examples for measurement of rainfall Panini further writes 7r7ey g1 <@ (rain equivalent
to depression created by hoof of cow), ¥iamd gt <@: (rain equivalent to fill the furrow created

by indigenous plough). It is evident that the 7we was the measure of the lowest rainfall.

Like Kautilya, Kanad and other precursor authorities such as Varahamihira also describe the
device of the father of the raingauge and tell us how to measure rainfall from it. In Verse 2 of
chapter 23, he states that constructing a circular bowl (gvs®q) measuring one cubit, one should

tell the amount of rainfall, viz.

faN

BT HUSHHNHATIIHTTI

A'd
Q3 |

qSARII g Ha- fAgarserel gfaaq | Vr.S.23.2 ||
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For calculating rainfall he adopts weight measures of pala, drona and adhaka (4 sme® = 1 o1 =
200 uat, and 1 ames = 7 Ibs. nearly). For measurement, rain water received in the bowl during
the actual falling should be measured. The distribution of the rainfall according to time is
discussed in the verses 6,7,8 and 9. These verses of Vrhat Samhita specify the amount of rainfall

in various lunar mansions as:

ERITIH RISy SIS KIT: |

TAATTY TR bearg <2 11 Vr.S.23.6 |1

S0 HETGRIETRUNe 97 IggaT: |
BT qoerdhfa: gaar fagiferatom: 11 Vr.S.23.7 1

USRal ded 9 fqeifcr |y ger sfde |

Mg gy gsadia: | Vr.S.23.8 |1

SaeETel g 9 Hifcrar arford <2 g1 9|
ey AT g feugrasd || Vr.S.23.9 ||

In chapter XXXV, he says that phenomenon of rainbow is the result of spectro analysis of Sun’s

rays through clouds in the atmosphere. (XXXV.1)

I fafqwaurt: gem ferefear: &= am |
faafa g | ¥ g afe=eg: 11 Vr.S.35.2 ||

Parasara knew the contrivance of primitive raingauge and method of measuring the quantity of

rain received (Vrhat Samhita, Chapt. 21, Garbhlakhsnadhyaya). viz.

JAMEHISTAGRI QU1 fIard JHmr: |
g JETOT Aie=l fEre Sronayer | |

o o\ O\
IqIdRITS. TTellH e Tgdduhls. ellled |

qTUS quigHY], Smedayor || Vr.S.between 21.32 and 21.33 ||

Epilogue:
From the various discussions presented in this chapter, we note that the knowledge related to

cloud formation, precipitation and its measurement was of outstanding order in ancient India.
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Condensation of evaporated water which is facilitated by the presence of dust particles etc.
(which acts as nuclei as per modern meteorology), effect of yajna (urs7), forests, reservoirs etc. on
the causation of rainfall and the classification of clouds alongwith their colour, rainfall capacity
etc. are thoroughly described in ancient Indian literature like Vedas, Puranas, Vaisesika Sutra,
Astadhyayi, Arthasastra and Puranas. The forecasting of rainfall on the basis of natural
phenomena like colour of sky, clouds, lightening, rainbow etc. was noteworthy. The instruments
for measuring rainfall were developed and the principles were same as that of modern hydrology

except that weight measure of Drona, Pala etc. were used instead of modern linear measurement.

The Indus civilization was able to find the seasonal variations in rainfall and methods to check
the Indus floods. During the Mauryan period, it was possible to describe the distribution of
rainfall in different areas of India and they are credited with the installation of first observatory
worldwide. Modern meteorological facts like arid region of Tibetan rain shadow area and no
rainfall due to polar winds are fully advocated in Puranas. The Jain and Buddhist works guessed
the actual height of clouds. Knowledge of monsoon winds and their effects as conceived by
ancient Indians is in accordance to modern hydro-science. These facts show that there was
enriched knowledge of water science and associated processes, including meteorology during

ancient times in India, which is at par to the modern water science.
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