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INTERCEPTION, INFILTRATION AND
EVAPOTRANSPIRATION

STAfIS @b #, a8 & ®©u ¥ RA a1 g™, Faafld| o,
(3T STet) AR 3Uars AR YATd STl HeRUl & wU 4 fhr o
ge BIAT 2 | 39 IMYFTd TAfIsi Arfeed # auf fadrsr= Y wat Sirar
2 | ST 3IR Yolel STl SR YAHR0T (G9T) §IRT I ¥R 38 8 3IR
IR gRT Rad 8I X8 8 | 997 & "edl & fave & Fefeg =
JTALROTRAT B YTT HRAIRAT gRT 3T TRE A Heu-T df T off | 39
T H 9 &7 H dai IR I YA YR e § Ul Y
ST & IR H 8§ =i B 2 |

In the hydrological cycle, water which falls as rain reappears as infiltrated
water, runoff, surface and underground water storage. This is also called
as rainfall partitioning in modern hydrologic literature. The surface and
ground water reservoirs are constantly getting replenished by recharge
(precipitation) and depleted by evapotranspiration. The concepts related
to the various components of rainfall partitioning were well conceived by
the ancients Indians. This chapter briefly discusses about the ancient
knowledge in this field as available in the Vedas and other ancient Indian
literature.

Interception and Infiltration

SURTE TN BT AT 2SI gl &1 I8 & §RT T8YT bl ST © 3R
S IATAT afyd & ST 2 | JTURIE aui &1 JIA 6T 15—50% &
HHhdT 2, Sl fb UMl & doic &I Y Hs@yul Uch 2 | Py IPR &
ORI B Fhdl &, SIl U N & A1 WRIWR b1 1 R Fabdl @
(R 2010) | IJTWEH ¥R HT SYANT I UHAT HT qUIF TR ©
forg forar Sirar @ Rored o &1 et g1 |rar a1 sraenfya fean
ST 8 (B, 1933) 3R I8 TAISFIRI Tsh & Hewdqol gehl # 3 Th
2 | SAfAE T H Tt FeRIRI &R 9 R fafa= wdg! oie fsi
H AT IR AIHSH BT AT g9 ST © | T #1 HuR ISl
2 3IR aTgHed H q9 TP Herd! & 919 T b I8 Y IR A1 IR H 99
T8I ST | g1 @ YT bl SURIE 81 Feball & 31R Ul §IRT arsdiedoid
¥ STRANT BT S AHT € AT I8 S IR G8 T Fha1 & |

Interception is the part of the rainfall that is intercepted by the earth's
surface and which subsequently evaporates. Interception can amount to

S

Hydrological Knowledge in Ancient India ¥ 59



15-50% of precipitation, which is a significant part of the water budget.
One can distinguish many types of interception, which can also interplay
with each other (Geritts, 2010). The term infiltration is used to describe the
process involved where water soaks into or is absorbed by the soil
(Horton, 1933) and it is one of the important components of the
hydrologic cycle. In the hydrologic cycle, water from the oceans and
various surface bodies on the land evaporates and becomes part of the
atmosphere. The evaporated moisture is lifted and dispersed in the
atmosphere until it precipitates on the land or in the ocean. The
precipitated water may be intercepted and used in transpiration of the
plants or may run over the ground.

IR & HY AeH U RAI Aifecd H 3= fawai gorm auf, 79
707 3fR gafaRoT SIfEg@vor R 941 IR I =il & uWTa &) R
@ 1T ST 91U oI & | O3 Q) fear § 997 & 89 ™)
It B T BT Seeted fhaT a1 © (S1.99. 11, 4.9.3)

Some references to interception are found intermixed with other topicsin
ancient Indian literature, such as explaining the effect of forests and
vegetation on rainfall, cloud formation and environmental purification.
Taithiriya Samhita mentions the effect of forests on causation of rainfall
(TS.11,4.9.3)

Argdargen fedr giteda wwer 7gw 4§ At
a1 QY SNl AT IHeaney YaISe¥al aycgell
39y wadHaT gite 7 Fafa |1 7S,114.9.3 11

ARTIRT & Talld 184.15—17 H HaT AT © fh Uler 31U+ STe & ur=it Uil
2 | Ul gRT Ul B Sod Bl UfhAT BT U UTgy & HIEgH I Ul b
T B ST gRT A ST Ghdl & | g hel ol & b gar &
YT I ST I3 DI YishdT I 81 SRl © | $9b gRI WK H
et # @ ufhaT @ gRT UMl @ SR S 8IR A fiRA & 54
BT U] I © -

The verses 184.15-17 of Mahabharata state that the plants take water
through their roots. The mechanism of water uptake by plants is explained
by the example of water rise through a pipe. Itis said that the water uptake
process is facilitated by the conjunction of air. This clearly reveals the
knowledge of capillary action of soil in movement of water up and down
as:

uTq: AfeTeldrred AN arfy geiHTd |
afeyfafhacrea faad v+ gH || MB.XII,184.15 ||
JAIVNIIeT T Jeiled STefHTe R |
T UgTEYe: Ura: fUafd ared: | MBXIL,184.16 | |

Bl I e @l 91 ©, f[dgH, a1 AR 7 W w9 9 g&5d
TR @ IETeA Teldh H SHST Sl {haT 2 | UUH valid | garr
T B b B Il IR ol Wk S 2 3R 3 Il &R I8 1 8-

Asfar asinfiltration is concerned, the scholar, Varahamihira clearly reveals
itin the opening shloka of the Vrhat Sambhita. Verse | tells us that at some
places watertableis higherand atothersitis lower as:

g1 Jorre RRIET fardaft grafr=aerm (Vr.S,54.1)

P A © b 9ol & I Ui &1 YgiT A19d IRIR § 91 B TRE
T, BB I iR BB I |

It implies that the water veins beneath the earth are like veins in the
human body, some higherand some lower.

Yo qU T AR AT aRgeTaRIeTd |
AR agauidl @ ITd el frfageada | | VS, 54.2 11

g8d il BT Talld 54.2 I§ IT © b ATHIRT ¥ FIRAT gl gedl &
A= TR & B8 T 3R AT WG P TSV Bl © | 5
UbR, T9 I8 © b qul STl D1 AR oldl Bl A © | Yoiol aul
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el BT TS Sifcd Held & | a9 STl &1 ol ®U A Yo il &1 7 81l 3
Ifehe gedl &1 Aels UR I 371 & 915 31X F<T-HavT & d1& (A= 01
31R w@Tel BT T HRAT 2 |

Vrhat Sambhita verse 54.2 says that the water falling from sky assumes
various colours and tastes from differences in the nature of earth. Thus, it
implies that the infiltration of rainwater is the source of groundwater.The
ground water is a complex function of rainwater. Rainwater originally has
the same colour etc., but assumes different colours and tastes, after
comingdown to the surface of the earth and after percolation.

1200 SEIT & T ¥ 1YY AAT gRT forRad T Talidl (MBI
g1 forRaa Rigid RRMMT &, wiT—2 M, Brare), 1969) H e
7 g1 Y T B forg s faaver yar fbg Y ¥ | PR 3g won
ART" 2T BT YA 61 71 7 | T # g wd 7 dal 737 7 fh auf
& 3fd H fagfeq dredt () gl o Aag AR gdd, Us I
3MEBTE IT IGAT & URT TIcd I8d & AR 8aT 3R T B A &
AT § S Adel Y &Y Bl O © | S T WY A ST FH,
IRYIC 3MTfe GTRT SURIE 3TR BT 1 T4 bl Affafe gRT 997 & |qrer
S AGYT B & 72T BT Ul I © |

qYT SURTT US| & IINT—URT ATeBId PIexT

Mist around trees after rain
(|Id / Source : Unsplash.com

Three verses quoted by Bapudeva Sastri (in
Sindhanta Siromani by Bhaskaracharya,
Part Il, Goladhayaya, Tripathi, 1969)
belonging to an era prior to 1200 A.D.,
provide scientific details of the phenomena
of fog or mist (for which the term jt% lagfr
has been used). The verses purport to say
that at the end of rainy season dissipated
clouds (moisture) hang near the surface of
the earth and eclipse mountains, trees,
vegetation cover or gardens and disappear
through the activity of air and heat from
these surfaces. This clearly reveals the fact
of interception by earthy materials,
vegetation etc. and its disappearance with
time by the activity of airand heat.

arsgicioiol

Evapotranspiration

AR 3R qOA—SToid 3R 3
STAfAST-T Ufhatell & 1T 9 gl
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BT ey dfed 3R = Y= ARG §RT 8] TRE X FHSI 7T
o ST foh Ui <Tfeed & R 8IaT & | F7d< (1, 6.10) ¥ I8 Jooid ©
o T @7 fhRoT gealt ofiR o=y ugrell # fHif2d ST &1 BIc—8ic oIl |
dlsdl &, TR T BIC—BIC BT 8dT § Ied & IR gTad BT HH0T B
g, T :

The phenomena of evaporation and evapotranspiration and its
interrelation with other hydrological processes were well understood by
ancient Indians as evidenced by Vedic and other ancient literature. In Rig
Veda (1,6.10) itis mentioned that the sun ray breaks the water contained in
the earth and other materials into minute particles, then these minute
particlesascend by airand form clouds as:

gl 91 AIfaHEe fear g1 arfiarefe |
g% el a1 o4 || RV.I,6.10 11
T dgaed fBd qar: guaray |
Fanufx g 9 arae gan facd 7 R e | [RV.,105.12 1

FIIG b TAAlD |, 105.12 H PHBT AT 2 b FY= e 4 ST g dl
fHRon @ T & HROT AT & ST ®, S asf & §99 &l Urifid
BRI 2 | FTdS P Iollp 1V, 58.1 T HY T G2 I+ 3T 2 -

The verse 1,105.12 of Rig Veda says that the water from the sea etc.,
evaporates due to the heat of Sun rays, which is the primary cause of rain
formation.The samefactis revealedin theverseV,58.1 of RigVedaas:

AT ALYl ITRGUIYAT FHATHAC |
g ¥ el gafk forgar qaamgas |1 | | RV.IV,58.1 | |

FIdQ B TAID 3MSd, 72.4 H HET T © b argASld g1 A & BRI
T B I ©, fR I8 T gedl T Ul © SiR ATadl Bl 9 H
gRafcid Bl & 3R 3 918l & wU H Udhd PRl B, ST 98] 3R Qe
SATGH BT BRI & JAT—

The verse VIII,72.4 of the Rig Veda says that the atmospheric air gets
heated due to Sun, then this heat reaches the Earth and converts the
humidity into vapour and collects it as clouds, which is the cause of the
rainandfood production as:

SIRICAY EdareT 3%8g- |

oG FTgaamyeliq | | RV.VIIL72.4 ||

H1aref : I & AU AIRERLT IR I Bl @ 3R T8 A9 ¥ A
TP UG ADR STEI—8] DI ATadl DI I H TRV PR HY & ©Y § U
PRAT & 3R TR T8T U3 dreet B~— Bdhx a9T § IROTT BIhx
3~ & TG BT BRI T B, THT BT JTRETLT AT T’ B |

e Bl RS, Tgda H ATUIDRUT & H—ATY Ao b IR § B
=1 A1 |fferd 8, geor

Like Rig Veda, the Yajur Veda also contains some knowledge about
evaporationalong with transpiration as:

a1 QA aAed qal SIHTERI |
AT WA= 97 SUgga ageds ag I9 || Y.V,28.43 ||
A SATafafERuayll wRRe: v qafiEaaed |
e mRgereTaRel QMg Sigga- IRk o9 aoT || Y.V,28.20 | |

IE HEdl 2 fh g7fd gl | uri &I Aehf¥d e ® Ud THI, gar
TR NI argvied # aiftad avchl & a9 argell o1 fafor g 2 |
T O, Jrrdde (v, 25.2 3iR 1V, 27.14) H &8l A1 © b ArdHifie
T 31R BAT & HROT, YT ATRTLT H ST & AR I8 & w9 H a79H 377
2 | Ao I @ fhRuif 3fR gaT & HIROT BT 2, JAT -

It says that the vegetation attracts water from Earth and evaporates it to
the atmosphere due to heat, wind etc. to form clouds. Similarly, Atharva
Veda (1V,25.2 and 1V,27.14) says that due to universal Sun and air, the
water goes to the sky and comes back as rain. The evapotranspiration is
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caused due to Sunraysand windas:

AT Ferdr g rfdfary amat e giiaeaRe |
T YT AR HeEE A A gofadHed: || AV.IV.25.2 | |
310: AqaTq feaqeasi fRawgREdMRT I ot |
A AT FOaeR~ o Al gora<dsd: || AV.IV,274 ||

FIIG & TP 173.6 H B8l AT © & a1g HSel - Yl Pl IRI TR A
ORI 2 |

Theversal,173.6 of the Rig Veda states that the atmosphere encompasses
the Earth.

g gfeeerm AfgT TR SRR el hed 1 |
9 a8 g1 goid 7 9AT Wil weerdl sfuerAa e || RV.I,173.6 1 |

= Lt ; s

gl H TP GRT AT qIeel BT AT
Formation of local clouds in the forest by evaporation
(|1 / Source : Earth.org)

AR TG AR AT W H eI &, STaid foiell, aui iR gar &l
RIS H BIM dTell HEHISH & WU § Fafid fbar Sidr & @R, 1V,
535, Ill, 56, |., 108.9—10) oiffdh S UGI W I AT Tl & foh Fidq
DI IY—HSe DI AR AT AT HEATER HaTs DI Ul AT A T |

The solar phenomena are associated with the vault of the sky or heaven,
while lightning. Rain and wind are referred to as occurring in the
atmosphere (R.V,,1V,53.5,111.,56, 1.,108.9-10) but it is doubtful whether the
Rig Veda knew or guessed exactly the limit or the vertical height of the
atmosphere, from these verses:

FfeETl AT il FegARITHTHRIN 2T |
3{c: R guorar f2 e |AeRy fad gawi || R.V.,108.9-10 | |
¥E Rl Ul feRi~a9dd afisqy 119 A |
o FEIRIReReT o1 & fAfed awdeT || RV, 56.2 11

A were ReaRE: wdFma A faedy | |

FRATIRIITOTRHE] STITRERT faal faaer g@m: | | RV, 1,565 | |
PreaiRel |faar afeer = XSTRT gRYEIT =T |

for fee: giordiRasr s=afa BREaRM =1 efd &= RV,IV,53.51

T UQT © s () uRRerer # snerer & A @R, i gfa, O
IR HUSH, T SATRIE, T T[T gl BT TR ¥ | 39 Hee # U 98
T HE<dYUl UTH A ¥ ST B b a1 Mephrer & <A fawrar el Hs e,
HHATT HSel SR I FSel © | IF: Gl o it 3fiered, AHAT SR
IW[ H oI 91T R A 84 I8 |rae A 991 © fob a1 31 affa
ot MR T 2T &3 & IR H T I iR T8 999 7 {5 S
FLT AT 3R AT @ forg 1R i & AR 92 ifoiiad e
T U AT B |

We read “Savitr (the Sun) encompassing them by magnitude pervades
the three divisions of the firmament, the three world, the three brilliant
spheres, the three heavens, the three-fold Earth. In this connection a very
significant question comes in to mind whether the three divisions of
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firmament denote troposphere, stratosphere, and ionosphere? Again in
the triple divisions of the earth are we entitled to identify frigid,
temperate and torrid zones, for different schools regarding Aryan home
dorecognize the Rig Vedic Aryans' knowledge about frigid and temperate
zones and, it is just possible that in course of their ocean voyages and
advances for habitat, they might have known torrid zone also.

Ifed T 3! ARE | WG o b 9l (A1 a+i) &1 uT @ & QiR
YT & BRI R BB Y919 8 (S04, |, 1I, 4.9.3) |

The Vedic people were well aware that plants (or forests) had some
influence on theloss of water and causation of rainfall (TS., 11,4.9.3).

ArRRiag fear geAd S8 JgyT | ATl a1 Oy SISl
AT I VAT AT aRIel ST TdINeT gite 7 3 | |
TS.,1,4.9.3 |

JIATY BT TR AR a1 BT TIRAT Afam 7 W Fefia foar
2 | 1f (pFam) aut & HROT 70T © (TR AR, 11, 4.10.2), T2T—

The concept and role of insolation is also referred to in the Taithiriya
Samhita. Agni (Insolation) causes theraintoarise (T.S., 11,4.10.2) as:
JBRTATIT USi=d quIdl 1 gMeea YRISIEFTTRUTS AT
AHUICARHRHUICHR A ST I JaRfd 7o i AT Jal T
I AR =S, IHM: wiaca qufa geefefd wq O @
IYRAT d <adl AT $C o1 Yd W RS grafa ar
[l TS.1,4.10.2 ||

HEThIT AT, Gedl | AT DI X T & aIrervl, gaa! Refcral
3R gETER &3l & IR H 98 AN SIS URgd dHral & | Ayt
IRIHSAT TSI Weltd w1 A el # fawifora fasar o, &t
3ifer &5 e a1 B | MR (|, 47.4) URIOTS WU H aRIHSART Al
P IR BT gui HRAT 2 |

The epic Ramayana also furnishes a lot of information regarding the
atmosphere, its conditions and cosmic regions, upto the distance of the
Moon from the Earth. Entire atmospheric cosmic stretch was divided into
nine regions, where last one is the longest. Ramayana (1.47.4) describes
mythically the origin of the atmospheric regions.

qIahT 39 99 TR fafd Tab |
ArodT i fawearar feersar AT | | Ramayana.l,47.4 | |

e I R Iz Ao SURA dreall & faArer a1 e A
O & ARF & wU H B ROl € 39 YbR JTHR™I & IATD VI, 43.
29 H HET AT S :

Intensive insolation and high temperature work as an agency of
destruction or dispersion of the existing clouds is spoken of in VI. 43.29 of

Formation of dense clouds by sun heat
(& / Source : Pixabay.com)
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Ramayanaas:

AfdvE IRKNE: HHEHATYA | | Ramayana.Vl,43-29 | |

TR H, 89 Tl (11, 105.20) H I DI fHRoN gIRT arefianor & a1 4,
3R A & WR AT & HROT dIGall & g1 & R H (VIl, 32.68) TS
g, JIT :

In the Ramayana, we read about evaporation by the Sun's rays in verse
(11.105.20), and about the formation of clouds due to solar heating of the
ocean (VII,32.68) as:

MY eTug=are] YT Siferaiera: || Ramayana,ll, 105.20 ||
ST MUY RTSTAIHATgET | | Ramayana,VI1,32.68 ||

I & Tl VI, 25.30 | A1 W= & UMl & A A9 ¥ TH 819 Bl
Hefid far T g |

The insolational heating of the ocean water is also referred to in the Verse
VII.25.30 of Ramayana.

QIRTHRITATHAIGAATCTHT g9 HEIR: |

qal sdie <eRfia: gs: HRadare: | | Ramayana.Vil, 25.30 | |

AETHT HEMRA & dIR8d Wha H, ATdTExR0T Sl ATd &3 (b, Tellg)
# fawifora fovam = 2, 3R 99 R faaRygds gt @ 0 7 | 31dg,
T B BT (AR X, 328.37), SR W 37TaTST & 72T 981 & | U 3R
BT S IR AR A U G & 3R 39 B T8 ATHIeT H qIaall bl
3R 91 # 99T & <adT I9T DI I B & foIT Il © SH SSAE Pal
SITAT & (FETHIRA XII, 328.38—39), JIT :

In the twelfth skanda of epic Mahabharata, the atmosphereis divided into
seven regions (Skanda, Spheres) and they are discussed in considerable
detail. The wind named as 311dg (M.B.XI1,328.37), blows with a loud noise.

Another wind which drinks up water from the four ocean and having
suckedit up givesittothe cloudsin the sky and subsequently torain god is
called 352 (MB.XI1,328.38-39) as:

IR FEANI fAgaT I HBTfd: |
JMMERT AT Harfa fgdia: gaaHr 9+ || MB.XI1,328.37 | |

S ST Iegd AT BRI - |
3Taey @lar I gaf~ FHINor || MB.XI1,328.38 | |

TR TR IR Sfe |
SETGad ATl SHYIHArER et | | MB.XI1,328.39 | |

ZaT & STATdT, I DI ITWHSIH & I BRI & HY § AT AT 2 | I
Uq B4 9dTaT B o I |1 UlE *iR STet Tl | 1 bl arfiad el
2| S a9T BT BRT g § (AETIRA |1l 3.49) | HeThrey gH fafa=
UPHR & dIGll AR ARSI URdl &I a1 ¥ <ar 2 |

Apart from the wind, the sun was realized as the main cause of
evapotranspiration. The Vana Parva tells us that the Sun evaporates
moisture from all plants and water bodies and causes rainfall (MB.111.3.49).
The epic informs us of various types of clouds and atmospheric layers as
well.

TR fFaTal Hea g |
HATSTERHTT = gduig goaey | | MB.II1L3.49 | |
Hegdroid d o SART IRARE | | MB.II3.59 ||

T wome 9 A9, G, 525 H U B GG BT HRU $H THR

¥ Bl BRI I 2 :

Kanada in his Vaisesika Sutra (Vais.Sutra.,5.2.5) explains the cause of
evaporation of water thus, “the Sun's rays cause the ascent of water,
through conjunction with air”:
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Wd R arsIhRoT
Evaporation on a Farm
(FTd / Source : Nationalgeographic.org)

ST a1y FANTERIBUH | | Vais.Sutr.5.2.5 | |

B BUIE P IRHSA H Ade gRBI &1 A1 919 o 579  98d &1
IS 2Tea] § HaHd B © —

Kanada was also acquainted with convection currents in the atmosphere
which hereferstoin very scientific termsas:

AreATrSACagad AANT | | Vais.Sutr.5.2.6 | |

AEd 3R femoiiaR eidms s (1600 1) 7 39 fORaRYd® FHsmI
2 3R S0 M | TH U &) dacll o SR & A1 R fear
(FPrateY, 1969) | g fHvITa® U I Rig &R © fh 781 qreifve wome
BT U o b G @1 ol argsa § IuRerd faferor iR Hasd

SRTRM & ATIH & Yedl Bl 79 Heell € |

Author and commentator Sankara Misra (1600 AD) has beautifully
explained this and illustrated it with the example of a kettle of water
heated from below (Tripathi, 1969). It conclusively proves that the great
philosopher Kanada knew that the Earth is heated by sun's rays through
radiation and convection currentsinthe atmosphere.

A= gRTo7 &% qard € & argvee ® Aid &9 uRd € (ard Whe) A1
AT YHR BI &A1 © (ATg YRI0T 49.163) © | TRE YRIVT AT arg AN Bl
I BT 2 (60.13) JAATT FITATIAN: HAT AT, 41.6—7 H I ATS
qECTd @ |1 FEI 1 bel AT 8, ST I8! afoid g—

Various Puranas inform us that there are seven regions or layers
(aTd¥<h=¢1) in the atmosphere or there are seven types of winds (Vayu.
49.163). Narada Purana speaks of seven air channels (60.13) viz.
ﬂﬁﬁ‘crrgwﬁ:, Kurma Chapt. 41.6-7 also reveals same thing with little
variations as described here:

RATdAd AT ‘HLdCIIbCidc'HZ fca":l?ﬁl
A FhRIT 11 AIgHAGHT gt | | Vayu.49.163 | |
Jge: YagTdd dadrgds: g |
Arel fqagedg dgged WIORTEE: | | Kurma.41.6 | |

TT gRIEvad arId A F9: || Kurma. 41.7 | |

IHRYT, e I 3R I I IT IHSd (@ hee)) & &l &
AT Y BT (AT TheT) By GRIVI (SBTUS TS I, eI 9, Ay e
51, fof¥T, 1, 41, 71, |, 54) H BB FATSSHS U | T fhar 17 7
IR 39 vl W™ I=H v Yol gue reurd wAHud fear &, S
AHRIHAD ©U H T8 gardl & fb ARTARISTE & 39 T & A Bl
3a T 1T AT | /B U] DI FBT Igdl fbaT TATE |

The phenomena of evaporation, cloud formation and their relationship
with winds or regions of atmosphere (dTd¥%<h+¢]) are quite satisfactorily
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described in several Puranas (Brahamand Vol.ll, Chapt.9.,Vayu. Chapt. 51,
Linga, 1,41, Matsya,l,54) and a full-fledged separate chapter has been
devoted to them in these topics, which positively evinces that due
importance of this branch of meteorology was realized. Some of the
versesare quoted hereas:

rgeear aRfIZd aiiRenm dwd e |
qeTey: fUe=aT 9 <o If’aR | | Brahmanda 11,9.138 1
T O AT I g #erofard |
FTEIRUT Halwl: A ¥« 9dgd | | Brahmanda 11,9.139 | |
auredl f2e 1t Hear <9 foF e
YA ST @ garedd g | | Vayu. 51,111 |
AU RdIeed JAUG fasfa: |
TR ROl | Breifafaards: | | Vayu.51.12 1 |
G- fHROTSITT qrg¥aci= Hae: |
STl STefHTaw] e fgol o™ | | Vayu. 51,13 | |

Y GRI0T &1 SuYer Ufdrerall | qaran 11 © b g 1 fhrol ga1 & A1
gl | U fapTerdl 8 | foliT gRIOT (1, 41.11, 21 iR 30), faRIy wu 9
qTel & arefieReT H G @ fHRoT B AT BT ggErdr 8, S areet
3R a1 # 99T 7 uR4fid 81 ST |

Above lines of Vayu Purana explain that the sunrays alongwith the air,
extract water from earth.The Linga Purana (1,41.11,21 and 30), specifically
recognizes the roll of sun rays in evaporation of water, which gets
converted to clouds and subsequent rainfall.

TRATT o9 9 A ysHmi’ § g, fafexor iR 3 & garer &
IRIAcH IR it R gedl iR faf=1 w8l & av R &= afsa
BT 2 | "IaeIdT STATS!” Bl RN H ST AN g Ueid
BT 8, 519 89 39 T2 Bl €19 H Y& 8 {6 I8 ST BH | HH T
T \EHTeal 8.9, H fHAT AT AT | gdeldl el &l ATEROM
MY STA—HIFH IS BT U Hewdqol Use] © | dTHIcdsi &l

fehar et & yHTfad BIell & |

The celebrated Jain treatise 'Surya Prajnapti' has dwelt upon at length on
insolation, radiation and reflection of the sun's light and energy and
heating of the earth and various surfaces. Its conception of a contribution
to “albedo” appears to be something wonderful, when we take into
account the fact that the work was composed at least nearly half a
millennium B.C. The concept of albedo is an important aspect of modern
hydro-meteorology. The evapotranspiration process is greatly affected by
thealbedo.

ety [IRRIIRI J&d  HeToM |
JEIAT SR ARTEARTHRAIS: | | Linga. ,41.11 [ |
TN qUd JGI: fUa=ar TR |
urffaTfafFsisar feer: RN Ta 11 Linga. ,41.21 ||
T a9 WY 7 o G qud B
IJYRILNT IRfE T FGHE Yaufd | | Linga,41.30 ||
gaonfaficaream: 2t 4 T fosf |
HITIRRY Tl SRR | | Matsya 1,54.29 | |
A ARATOT SR A W |
ASIH: FIATDHRT 3w IHAMSIAH | | Matsya 1,54.31 | |
FYTGTGAATI Te=<d THR: |
AR gaeTehleIRad faaras: | | Matsya 1,54.32 1 |

Tl 4, A 25 IT A D1 T (ATT &) g9 5, G 26) (Tt Ui &
®U H AT, T ® BT BT W) G B UBeT & b, fafdor,
I, WRIE 3R 3fcel & FdIvid HI TSRl Bl Alh d=ldh
faraoT o 197 7 | 99 Ugel, §1H IR HUGRTA! & STl (AR
BT M) ERT W T I & YHIRT & IR0 IR 49 RIgidl BT ool
g— fiR, I8 (& 39 Ag@yul q20 &1 Hafid &rdl & & !
(375 ) axgelt # ff TRTac e Bl 2 |

In Prabhrta 4, Sutra 25, detailed discussions are there dealing with
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insolation or heat of the Sun (GT4eT=T), Prabhrta 5, Sutra 26 (designated as
a1 Ufcrefd, reflection of sun's light), presents a detailed discussion on
the phenomena of scattering of sun's light, radiation, insolation,
reflection and albedo and gives accurate scientific details. First, it
mentions twenty theories on reflection of the sun's light held by the
adherents of other sects (GR<IIRIBTEM). Then, it refers to another
important fact that unseen (invisible) objects also posses reflective
capacity.

g9l 9 T Jfdd 30 H HagT Bl Ui 3R gedl & s, STt el
IR $H@! I3l 3IR TR iR I ATl & a4l H I B
fhROT & Jeg| & qUA B =@l B T 2 GI IS D D BT AT
T & b I o1 RS fohvor, Seater fvo1 @t erem # &\ T <l
2 39! I S5, QIUER oIk o iR fAfi=1 =it (A amerien) & Hewf
¥ Traf B ST 8 | S99 UdT Toldl & fb S Brel & SR, aRAAl Bl
S fafm ufehamell & &9 dh-iar Rigidl & IR H el dvE |

qar 21 |

JqIed & F9g =T S fafdRor
Low energy radiation during sun rise
(9T / Source : Wikipedia)

In aphorism, 30 of the 9 Prabhrta, discusses about
the nature of convection and radiation heating
through the sun's ray with reference to earth
surface, water bodies and its objects and
atmosphere and its continents. The author of the
Surya Prajanapti also speaks that slanting rays of the
sun give lesser heat and vertical ones greater heat.
This is discussed with reference to the rising of the
sun, noon and evening and different places (or
latitudes). This shows that during Jain period, the
Indians were well known about the heat exchange
processes with in-depth technical theories.

SUHER
Epilogue

IR H URga A= dewl ok =efell | uar
TIeAdr & foh Ui YR &1 ORI, 3id-wicA
BT UfhAT3IT & IR H Hewdqol AASl [ o |
JAWT §RT JRITT STA Td YAl &I Fds b
fpe 3= uaTell R T @ g, S b arg vd
ST §IRT 3G &I Il &, BT AT 1 T | b
T 84 Jar & b fied) "R g s
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RIE | T 2| SHGT U IRA™ §RT WE ®Y 9 =1 o iR
ST DI AT IRR H T/ & A1 Jo o o, [ At 9
AU BIcl ©, Sl Yoiel Bl A & | YrdI= ARG BT arsdIehRoT 3R
IS & gR H AT g8 s A faeia o1 | g &1 fbrol, gar
3T, Il SAE IO & UHE BRI &, J§ I 9dT o |
UTAIE WRAT = STAfISI aeh, SHoll IREER0T iR W ITe
3R Ui IRReIf®! T3 HT 918 T & ol areaieoi & He<d
DI AT AT | AR G, YH1el, 841, dlacl BT 07 e argee o
el tRa # B0 ¥ | agHed B & Aed, T Hed MR 3T
HSeT H 3R Tolld BT TR 3R A9 &3 H fafora fvam ma o,
ST Mg #w fagme & forg geria 7 | O Sl @ AremE i urel
did € S §d1 & A §RT YTH B & SN H8RA H afvid
HEMRA PRI a8 I A, il 3iR Ul & Haer § iR &1 Mg
STAIROM &1 Yfie HRAT 2 | I8 724 & fob diei 3R 9 onfe urh @l =1
R HB Y9G IEJ 8, AEEMl 3R STl FEHR @ aroe &% H SR,
HIE gRIRI BT TS IR I JH1T 6! e W =1 o | ETaliiy, T8
U STelfd=ie Aifecd 3 Rl 20 &l 95y 8 b TuRTe, 3id:- e
IR ariceE @ ufharell o fuiRa & @ forw fafdme
SUBRYT / Abeildh 39 FAT AT I1 T8 |

The various references and discussions presented in the chapter show the
ancient Indians had developed significant understanding about the
processes of interception, and infiltration. The interception of water by

vegetation and hanging of water particles near the surface of Earth on
other materials was also observed, which disappear through the activities
of wind and heat. The modern soil science tells us that the soil is
composed of interconnected pore spaces. This was clearly realized by the
ancient Indians and was compared with the veins in the human body,
through which infiltration takes place, which is the source of ground
water. Ancient Indians also developed a very scientific knowledge about
evaporation and transpiration. That sun rays, wind, humidity, vegetation
etc. are the major causes of evapotranspiration, was known to them. The
ancient Indians had realized the importance of evapotranspiration as an
important facet of water cycle, energy circulation and food production
and, for maintaining the natural eco-system. Solar phenomena,
lightening, wind, cloud formation etc. take place in lower layer of the
atmosphere. Atmosphere was divided in troposphere, stratosphere and
ionosphere and globe in torrid, temperate and frigid zones which is
comparable to modern meteorology. Plants drink up water through roots
which is facilitated by the conjunction of air is alluded to in Mahabharata
which fully corroborates the modern concept of capillarity in soil, water
and plant relationship. The fact that plants and forests have some
influence on water loss, differential rate of heating of the continents and
water bodies, formation of convection currents and their effects were well
understood. However, it is point of further research in the ancient
hydrologic literature whether there were specific instruments/
techniques to quantify the processes of interception, infiltration and
evapotranspiration.
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