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TRRT & P iR 31ef Ip &t #, TEt w7y 3 Tfafaferat o1 ot @
SuReIfT AT Bl off, 981 R U= &I A &1 9oiel o [ddrd 3iR
SUIRT 980 He<dqUl 8T © ShIerd & URY ¥ 8T & |HI ddb, 3RA!
3R AT & STt Al A fadTe I fbar © 71 I8 Ud 984 Afd
3eHell AR faarai &1 fawy 8T & | A8 SIas!, B G (ST 2450
$Y) @ IRM Y FRIAT BT Th TE e da AT| BA o H,
Toiet(hd IR ST (2015) < UTAT fdb 28R BT HH A HH 700 B3AT I STel
et <27 o7 | 39 FH3IT BT SMHR MATHR H bR YIS & U<l B 3R
B AT (@, 2015) | TSWT & TI I Al H (ST 2600 3.7,
ffia) @ 7o et @1 fam § et T Y|

Groundwater developmentand utilization has been of great interest from
ancient times in arid and semi arid regions of Asia where the activities of
man were controlled by the occurrence of water. From the dawn of history
until comparatively recent times the source of water of the springs and
streams had constituted a puzzling problem and had been the subject of
much speculation and controversy. Mohenjo-Daro was a major urban
center of the Indus civilization during the early Bronze Age (around 2450
BC). Recently, Angelakis and Zheng (2015) found that the city was
receiving water from at least 700 wells. The design of these wells was
varying from circular to pipal leaf shaped (Khan, 2014). Figure shows the
wells constructed in about 2600 BC, discovered at Lothal, an important
Harappansite.

GROUNDWATER

Tl &1 Ui afReHl =i, i AM=Ia: R 98 J14ar off {6 sRA1 9
T ITelT U=l 981 | U <181 fhdm S Fahdl &, SHd [d9vard W)
SATETRA oI fob— () st AT H AT oY 37 (i) g4l |ag aui & uri
BT A1 T BT AT B g agd 1fdres srver o | S SuRIa fFRER
fagal & faudid, UrEbe 9RO A1t | Yold IR 980 JoIdi AR
I ALTTD AT 2 |

The ancient western science of groundwater, which generally assumed
that the water discharged by the springs could not be derived from the
rainfall, was based on their belief that: (i) the rainfall was inadequate in
quantity and (ii) the earth was too impervious to permit penetration of
the rainwater far below the surface. In contrast to above wild theories, the

ancient Indian literature contains the very valuable and advanced
scientificdiscourse on ground water.

FAIG, AHdS 3R Ag[da H BH SIIdSMII @b 3R FHIll e &
HEH A STl SUART B ARG fHerd] 8, S W U 4 oid &
SUANT BT S & | ol & & # URTg @], sy 3iv
ToTds, avTE fAfeR (3. 505—587), ged Hiedl oRgd, Sl S &I &g
Ag<aUl AEmRIl BT WEH & folt AHINd 8, STdT ‘SHRIcH A\ ®
549 LT, oiel DI Wiol AR A= FTE! faRIvarsil & |rer SuANT
¥ Hafd 7, RSTaer SuanT fHar Sar 21 (U9TE, 1980) | S UM
AR B H Ao STy Havdi H (AR gl &1 geTriaar !

78 ¥ W WRT # Siefasg o ———



)
s
b

el ok Tcer |l & | 3 Jl Faasd iR §B a1 A1fig geq
qrarervr # Sifads IR il aRh & forg fafire wfafsard €, e
HoRawey & AT JYh &3 H fAHRIa qoral aTRRerfaes a3 #
Joa ATUET ST BIeh © | U & STt Wk H XA & TR fe=ar, T4
3R SUBRYT THT e H 2] e ¥ afofd € (S 311, 2007) |

In Rig Veda, Sam Veda and Yajur Veda we get concepts of hydrological
cycle and water use through wells etc., which clearly imply the use of
groundwater. In the area of groundwater renowned astronomer,
astrologerand mathematician, Varahmihira (AD 505-587), author of Vrhat

Il § WIol Y 2600 ST 94 & HY
Well discover at Lothal, a developed city during Indus valley civilization (2600 BC)
(A1 / Source : https://rainwaterharvesting.files.wordpress.com)

Ry e TR & TS A ey

Samhita, which is esteemed for its learning of many important branches
ofknowledge, in the 54" chapter entitled 'Dakargalam’, deals with ground
water exploration and exploitation with various surface features, that are
used as hydrologic indicators to locate sources of ground water, at depths
varying from 2.29 mtoas much as 171.45 m (Prasad, 1980).The hydrologic
indicators, described in this ancient Sanskrit work, include various plant
species, their morphologic and physiographic features, termite mounds,
geophysical characteristics, soils and rocks. All these indicators are
nothing but the conspicuous responses to biological and geological
materials in a microenvironment, consequential to high relative humidity
in a ground water ecosystem, developed in an arid or semi arid region.
Variation in the height of water table with place, hot and cold springs,

S
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groundwater utilization by means of wells, well construction methods
and equipmentare fully described in the Dakargalam (Jain etal., 2007).

H gRT T (T STAfI=) IR forRd T T Seolkd g Afedr
H fopar T ® | AANETH T G SHT FHI (400 BC - 200 BC) BT
=Y | T8 AR &1 991 7 6 77 fRfRd SdhrieM W w9 4 89
IS % 79 & ArTe™ & $RTT FRar & | a8 W $RTT FRar & 5 S ¥
Ps Il gl YRT H Wdd w0 9 39 WM Tl gRT faaRid
forar o o | axTE AR 9 IR gRT e wR foRad tw ek
T+2J T IYART HATA I & Wk & forg fovan 2 | e fam (\19)
U Yd STRAdT DI A ShTIIGH (g8 Gledl, 54.99) DI aRId
g

The treatise on Dakargalam (science of underground water) by Manu is
referred to in the Vrhat Samhita. By the latest his time must be 400 BC -
200 BC. Varahmihira alludes that T faRferd g@rTerd which clearly
indicates Manu's contribution to this science. This also indicates that the
science was cultivated in India several centuries before Christ and that it
was developed by indigenous people altogether independently.
Varahmihira has utilized to a greater extent another treatise on the science
of underground water and water table, written by 'Saraswat' Rather the

farmer (Manu) appears to give a preference to the latter over the Manava
Dakargalam (Vrhat Samhita, 54.99).

HREIAT AT SPrfel Iq G qerdelad |
SITI: BeHdggIRY AT a8 | | Vr.S.54.99 | |

SRl T% YfTd STet 3R STt dlferel &l Uah fase & wu # |e g,
Je Wfedl 54d AT S SHNEH D wU H ANHI 7, BT e
|deor M= fear T € Id I THRTAH & IfdmEn, &1 I
qepeitep! Treal FART TR BRI &1 SUANT 9 31eard ¥ fhar 1 &
(3D 54.1, 54.61—62) |

As far as underground water and water table is concerned as a science, a
brief survey of chapter 54 of the Vrhat Samhita designated as
'‘Dakargalam' is furnished below. Apart from the wider term 'Dakargala;,
there are two other technical terms RT and RRIASTT used in this
chapter (Verse 54.1,54.61-62) viz.

g IING T GErIAE SHIe U9 STATTATRT: |
g Fursy RRRA fArdraft gr=afr= |eim || VrS.54.1 ||
B9 Jafa FRRT I qoIrd: R yaeanfy |
fra BTG Yaerdem: RRT a0fsd || Vr.S.54.62 | |

RRT o &1 Iqd 9= BT AT AT STuRRN 9 Blar ® 8k
RRIfas= add § ST TR &7 31f UST Bl 8 | $HUR Idd 54.1 8H
AT & o BB AT IR 9T+ T TR Afded 2 3R ORI # A I8 HH &
AT I8 AT IRR H 91 & G B | TAld 54.2 1 &1 g1 IoidT & b
STl dTfeTehT a8t STeT T U Sifeel Uiy & |

The term f3RT implies arteries of water or streams and the RRIfaET=
exactly conveys the meaning of water table. Verse 54.1 above tells us that
at some places water table is higher and at others it is lower, resembling
the veinsin the human body. From Verse 54.2 we learn that water tableis a
complexfunction of rainwater.

T quie AT AT AT TR |
TR ggavidl Ud gRied farfige®d | | Vr.S.54.2 | |

ST 31 B, I U SNTehTeT W R &, S99 4ol U 9 Udh SidT 8l 3
T TS BIAT 2, offh Jedl Bl |s WR I IR SIT-HAT & d1& 3TAT
AT 3R TGT DT JSVT DR © | o S1fere STeryal & forg fafd= e |
ST @Tel Y[STel B! TS AR ST-HT UfhaT Bl ST © |

It means, the water which falls from the sky originally has the same colour
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el A areTSE

T 9fH Td o | arefieor irati
~ Precipitation Evaporation / \ 1;:2'::‘:!?:10;
S 3 \ \ /lrom land and . _ /
3 water — am e = & &=
\ AKS / noff \ \ / Soi] moisture

A, zone

m /to straams Y A

Gravitational | — J 1-

waterto — — — T &~ _Watartablo

groundwater Groundwater zone zone

-9t &3 & faf=1 gcdi, SU &1 3R ufshareli o ysRia &xar fo=
Figure showing various components, sub-zones and processes of ground water zone
(J1d / Source : UNO, International programs)

and same taste, but assumes different colour and taste after coming down

quarters and also apart from nine arteries, thousands
more are present flowing to various directions as:

JOEATTAIA TR TaRRUTAd g RIBRT T |
faeiaredT: shaer: yrearer=i fae o | |

VR.S.54.3 ||
feaquforrosn = RRT a4l qe0 TR |
CATIIT: Sraen faf: gar ArA: i | |
Vr.S.54.4 ||
UTATATCEATRRT ST wrdfae] |Rerddr ared |
HIofe[een 7 T RRIMAC=Er a8 | |
Vr.S.54.5 1|

FICC AT ST @1 AT 3R gl &l Aag 9 9
TR d1 T8NTs &l faff= Ialldl & 98l &7 49
gfofd fear a1 B | TAd 547 H WG AR MY
TRl & AT ST BT SURATT & {1 wefon &1
quie fhar TR |

on the surface of the earth and after percolation. Figure shows infiltration
and percolation process for an unconfined aquifer leading to different
zones of groundwater.

THWAT & 918 B IAlD! H, Iu—&= H gl & IR iR fafv=
I R ST TETs & IHR AT 7T & | I 54.3, 54.4 AR 54.5 TH
R R $ i T8 AT aTit Wi Refat # anf & e g
OIS § 3R AT &1 & S7erar, BoIRi IR 1 & Sif fafeeT faemai #
EESIRE

In the later verses of Dakargalam, the modes of occurrence of sub-

terrainian water and its depth at different placesare given.Verse 54.3, 54.4
and 54.5 inform us that the sub-terrainian streams are rainfed in all the

Rock or soil structure and depth of water table from the surface of the
earth is described correctly in various verses. Verse 54.7 describes the
various symptoms of occurrence of water along with pervious and
impervious strata.

freaft =miqey Avgd: qTugRIer ga UidT |
qeHGdHed I UTNTUN Hafa] QIR | | Vr.S.54.7 | |

H1aref - GaTg B UR B AT R (1 JOUT = I IS BTRil Aied TS
fdT D HATs = 7.5 BIc) HI TExTs TR el Hed Herm fhx dreft
fAed), fhR gce™ 3R fh yafa A # urh |

Meaning: On digging we will get yellow frog at a depth of half purusha (1
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purusha = height of man with erected hand = 7.5 feet)
then yellow soil, then rock and then ample amount of
water.

31 UBR P 31T IolTd] | o 70 &= Rerferat ar
TRRfed fawR &1 9uiF fear T &8 s
AT SRAT B SURAT BT AR BRAT FHT BT |
rd | avTg AR gRT afofd faea url o @t
&I Theilh, AT H UTpfdd wd A UG S dTel
fafere Hadi & Tdh BT Taaidd IR AR PR &,
e § el Rafa ik frar arfes
M WU ¥ MU & &5 H YfArd sRAl &
SuRAfT | ST 81 el & |

Similarly, many other verses describe some 70 odd field
situations or ecological spectra from which it would be
possible to deduce the presence of underground
springs. Actually the technique of underground water
exploration as described by Varahmihira depends
upon a close observation of naturally occurring specific
signs in the terrain, comprising the flora, fauna, rocks, soils and minerals,
whose state and variation can be logically or empirically linked up with
the presence of underground springs in the vicinity.

~1E fAfeR gRT Ry MY favga feaRor 3 v faeTar S v a1l R
AT STt & GAS B WU H D D ol D {HDT | R St ol
D AT D RG], HOR TR URdl I f9eHT, TR drs dretl ©el
BT TS BHRAT 3R AT @R S TH SUDR, MuRkioH® e, T drel
I & STST T W YR BRI, dAdhel, TICol IR JRRT 3R U$ & 0T

Termite Hill : Indicator of groundwater
(?flﬁ / Source : Research Matters.in)

One startling factor emphasized in details by Varahamihira is the role of
termite knolls as indicator of underground water. Apart from the
underground water exploration, some of the verses of the chapter deal
with topics such as digging of wells, their alignment with reference to the
prevailing winds, dealing with hard refractory stony strata, sharpening
and tempering of stone-breaking chisels and their heat treatment,
treating with herbs of water with objectionable taste, smell, protection of
banks with timbering and stoning and planting with trees, and such other
related matters.

ged f2dl & oI i Telld, 3fdbel aHd A1 3 aovdfd o
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SUINT Db =AY H ZIAT R b {0 2 |

Some thirty-three verses of the Varahsanhita deal with termite, standing
alone by themselves or associated with vegetation, thirty with
vegetational factors alone and the remaining using other factors to help
in exploration.

STgeT URdelHIdh] Ifq wad FHIIReT: |
TEAEEIETUTRd el Joued w15 || VrS.54.9 | |

C o C
S G Fefdld! Al TG |

e wafd geveEfRETEfad: 999 || VrS.54.12 | |

Hraref - IfQ S 9T & FHIY Yd H b <Feb BT Il 8l d US b
afaror 7 I 211 31 0 W ST Y2 Bl TS W, ofd FHI T UK B
ITAT IEA ART HIST T BTl & (54.9) | T UHR, IR # < & Sl
AT 3G & US & Uf¥ad ¥ 3 81 &l g1 WR 3.5 BN Bl TExTg R
o e 2 |

Meaning: If there is a termite mound nearby to the east of a Jambu tree,
plenty of sweet water, yielding for a longtime occurs at a depth of two
purushas, at a distance of three hastas (cubit) to the south of the tree
(54.9). Similarly, an Arjuna tree with a termite mound to the north shows
wateratadepth of 3.5 purushas atadistance of 3 hastas to the west.

AT et e T 31 ATT § ‘Ue—f2ed’ @ WU | ST St
2 99 3l & fafor § 9 a1 St 999 drell fhe RwieR € 39
el BT IDI gRT <G Bl Ald—A1Ss I1 RUgd w81 Sdr g | A
SWGHCTI iR Suwdhfedda uRged @ waw e gRfd
fIRIYATY & IR AT SRHAT &1 Wil 1 Tl H FAR Ty BT & |
{311 f3iT STaTE & BIch BT UTHT BT STARABATY ATAI: Igd AT
Bl 8 3R I° SIoldl YEHIGRUT | A & IR & oIy e
Il # el bR F & IaraRvl & WIaR AT Gl | Sh! Qs &

HITR Y& 3R B B D MITIHAT Bl © | 19 UG 3T (1971) B
FTAR FIeIRD ®U A "l & HIaR BT dIarerel Fiad T4 &R
(99—100% STUET SITET) TR 1T IEHT USAT © | T8 AT deAlh
3l faw g foh 519 W <He &1 "Gidell a1 M-I BT IR &R
BIT B, T Bl IR Tiel & HIaR iR w1 UR 317 S & 37 el
AT | AT Rd € | e & 9T AR 9 I8 ey Rarerr w8
Telid BT ® fh IdR R dHIg ST I8 @ Aid & U I |
Rerferll & Tgd, 7 4 9ot TR I SR & a1 I8 fohe=T 41 T8-1 27 |
IR DA BT Fbedr § AT SRAT @ Adhdd & vy 4 fordm o
BT E |

The mound builder variety of the termites are responsible for the
impressive soil structure called 'Ant-hills' in lay terms, but referred to as
termite's —knolls — mounds or spires, prominences by the scientists. These
are familiar features of most tropical and subtropical landscape and are of
interest to us in the technique of exploration of underground springs.
Without exception, the water requirements of the insects are generally
very high and they need to protect themselves against fatal desiccation
by living and working within the climatically sealed environment of their
nest or within earth-covered galleries. According to Rao etal. (1971) the
atmosphere within the nest has to be maintained practically at saturation
moisture level (99-100% relative humidity). It is a matter of common
observation that whenever a termite nest or runway is damaged, the
insects immediately rush to the breach and repair it with wet soil brought
up from within the nest. From an overall consideration of the evidence it
seems to be safe to conclude that, while normally the insects use every
readily available source of water close to the ground surface, under
conditions of severe climatic stress, they can and probably do descend to
the water table, no matter how deep it may be. Hence, a well-developed,
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active, persistent colony of mould-building termites can be taken as an
indication of underground springsin the proximity.

S, /1@ (1979) 7 T YR 3R A & <ferofl uor) &F & b
AfedT & Tellpl & A1eg Y € | g8d |iedl & AT & Tl I Ul
el © T i@ ®I el I dTell SHd DI 39 JgRT & IR H Udl
T |

E.G.K.Rao (1979) observed the alignment of the termite knolls in the dry-
jungle uplands of coastal Mysore as well as the Deccan Plateau area, and
testified the verses of Vrhat Samhita relating the same. Following verse of
Vrhat Samhita suggests that the author was aware of this tendency of
mould builders.

JeTHIDl Tl JudMgead: RIRT daer | |

termites are found in a place, and the middle one among them is found
white, water should be declared in it at a depth of fifty five purushas (i.e.
7.5'X55=412.5feet).

I8 A Alih1 b fa93 B fob Ul & fdeqel U o8 IR <19 &3l
e 2, 3R I8 M= 529 & b 3 R ORE I 919 IT I gk
T B & | DS IR SAS BT T T & oI 98 T8 faailds dl
3T Bl & | UTeie WA fagmi =1 - 9amg orgaR fTd
SRAT B WISl H 59 Aed BT BIB] SUANT HaT 82—

Itis a matter of common observation that many times termitaries are met
with in close association with trees; and it is quite common sight to see
termite mounds completely covered over with grass or vegetation. Very
close observation is often necessary to detect the termitary. The ancient

Vr.S.54.95 | |

A1qred - Ife 9 Sl & td Ufad | BIg HuR
I3T B3N (ia) 9raT STl &, df 9 IR Sied
IR Uy el R |

Meaning: If in a line of termite-moulds one is
found to be raised up (taller), water vein is to be
found withinit.

1 ORE, Tl 82 & el AT B o AT v Siirs
R UiF SHD] BT FHE IR AT & 3R 399 4
T dTell AHE 81, 981 W Tgu Jo &I TR
(@i 7.5 X 55’ = 4125 HIe) WX U GIffd
o ST =Ry |

Similarly, Verse 82 says that if a group of five

@ Il @ S B Sfacidd § old VIR BT ATdheld
Evaluation of water level by observing group of Termite hill
(AT / Source : The Wire)
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Indian scholar has exploited this association quite extensively in the
exploration of underground springs as discussed below:

SR |idl RgaR |rikar Rar w3 |
Ao RIS SIS TRHTIIT 9 | | Vr.S.54.87 | |

g ReATyiiemguarefa Jagfe |

T DPTGRATNH: HIAYHY A4 | | Vr.S.54.88 | |

SRR, TRead T, FHRIHT, AraUel], STen Ul & Ug 3R Ty
<He & Elel & U ! &, 1 59 3 BT SR A 3 IOV Bl TeRTg
WRITAE |

Meaning : If Jambu, Trivrt, Maurva, Sisumari, Sariva, Siva, Syama, Varahi,
Jyotismati, Garudavega, Sukarika, Masaparni, Vyaghra Pada trees and
creepers are seen by a termite mound, there is water 3 hastas to its north
atadepthof 3 purushas”.

SIRIFT TArD! # IfeeRad Ues—diel & aawaf 9M 8— Sq (ol
SN, I S, Bgd @uifar Suem),  |iRd
(FafraRyeaaitam), Rgar (2), 9Rar (HssaAd sSiaw), Rya
(g UlE— HHAE Jfefolad, SHATCRT g, TRt iffthRimfer,
RIS SacISald), FATHT (SHATBRUT Hdc~d — &I HIUR, HAI
ARG, GqRT ©1g, INTAT IFd—gITa1, UHH Dleldd ),
JHINBT (CIBUANSTH SHIDBICH, A5, FAdTH), HATT (AT
Sarsfes, S, oifdsiferd) |

The botanical names of the flora mentioned in the above verses are:
Jambu (Eugenia Jambos, Engenia Jambolana), Trivrta (Ipomea
turpethum), Maurvi (Sanservieraroxburgiana), Sisumari (?), Sariva
(Hemidesmus indicus), Siva (Several Plants: Cucumis Utilissimus,
Terminalia Chebula, Emblica officinalis, Cynodon dactylon), Syama

(Ichnocarpus fructens — black creeper, Krsna Sariva, Datura metal, Agalala
rox-burgiana, Panicum coloncum etc.), Sukarika (Lyccopodium
imbricatum, |. Clovatum), Masaparni (Glycine debitis, G. Labialis).

¥ UBR, g8 Aiedl & IR 54 & (A~ 31 el fafr=T oterori
@ A & AT YfTd STdt @1 @iel | Gefed €, S A fear
g

Similarly, various other verses of the chapter 54 of Vraht Samhita are
related to the underground water exploration with relation to
combination of different symptoms, as below:

31l QUM JFAT TN JUrarGi AT AR |
ARAT RRT gfqseT gaded a1 g+ iR | | VrS.54.52 | |

Hraref : afe fed a9 g9 o R, B8l W 919 81 I 9 91l
I UR, O Xfed 2= 8, d1 I8 U= AT TWolT T Hebd @ |

Meaning: if in a grass less place, there is a patch of grass or in a grassy
place, thereisagrassless place, water or treasure isindicated.

HUCRIBUCHI TIATHRTRA: PHY: TN |
ST Yoy BrTgad €= ar W | Vr.S.54.53 | |

ATarf : IR-PICIR UST & 19 U Heldi—Hheldl HICaR U I $Hd
o uf¥= &1 3R 3 812l BT X WR 3.75 YU B TERIS R U AT
T BT 3T HRar 2 |

Meaning : A flourishing thorny tree in the midst of non-thorny trees or

vice-versa indicates water or treasure at a depth of 3% Purushas at a
distance of 3 hastasto the west”.

TR T AT a7 9 aIR TR |
fdwcan g RRT Agar dF9argoT || Vr.S.54.60 | |

Hydrological Knowledge in Ancient India ¥ 85



Hraref - STEl S A GRT A7 ¢ort derdr g, 98t 2 JoF @ TexTs W)
TR AT H A By arfedl B | avre fAfeR | Aeverelid e § o
AT STl I 1 =il B © | I8 3TV BHed & (b SU—YHIT &R AT 414
Tl R XA &3 | 3¢ Bl TG BT MBHR ofdl & AR gedl & §ag
A HTH! TETS TR BIAT &, AT :

Meaning : Where there is stream or smoke issuing from the ground, an
abundant water vein will be struck at a depth of 2 Purushes. Varahamihira
has also discussed the occurrence of underground water in the desert
region. He further says that sub-terraineon streams or water table in the
desert region takes the shape of the neck of a camel
andisatagreatdepth from the surface of the earth as:

ool Wl ORT Fom qere: W e |
HaT HRATMHG eeraer: RRT a1 | |
Vr.5.54.62 | |

3 Sga H31 o T IR ughy T avE o
9 91 B e a2 |

_'7
L

Geological strata scheme of the modern artesian well
fully corroborates this.

gd Gl & Telid 102 H I8 9o fdHar 71 & fh
UETE! &5 H U B YTAT ST © |

In the Verse 102 of the Vrhat Sambhita, it is described
how water occursinamountainous region.

A W
‘b.__‘
‘:i.? 3

BT ATHIE! PUTH &R IR HiUT BRI |
JAYTUGRRAT AU TS A G ATTaRIeRIAM | |
Vr.S.54.104 | |

ST Teld (54.104) AT iR U+l &7 Heer qard € | I8 FEar ? fh
qid & T B Hbxlell 3R el S I BT BT 997 <ol 2 |
TR T B e aNig ue B o <ol g, Ol et url @r
THDIE A 2 AR el AT H YfFTd uril g AR arel 81 Sl
g |

RITTITRIIR JIAIRTANT ol TOTIRT: | |
Vr.S.54.102 | |

ST R (drdTel qTS H3)
Artisen Well
&g / Source : Daleswater.com)
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Above verse (54.104) explains the relation of soil and water. It says that
pebbly and sandy soil of copper colour makes water astringent. Brown-
coloured soil gives rise to alkaline water, yellowish soil makes water briny
andin blue soil underground water becomes pure and fresh.

TR0 H 84 Sogd 31l & R H U7 FerdT © | TAld VI, 225.37—38, H
HEl AT & b WA= M & IR RT 9910 U B & ARgH | T
ERAT A UM TR 97 et &, JoIT :

In Ramayana we come across the knowledge of artesian wells. The verses
VI, 22.37-38 say that the water from deep earth comes out by force
continuously through the hole created by arrow of Lord Rama as:

faTfre: ¥R I3 aERI=RIAY: | | Ramayana, VI,22.36 | |
OHTE. IV dIR-FYTd RATed | | Ramayana, VI,22.37 | |
| 9d a1 HUl 997 9 I |
|ad diferd drd 9g<id g | | Ramayana, V1,22.38 | |

T IS ©Y A 980 W ¢ & IGd B¢ 91 §R7 FR=R 984 2 |
IR YRIOT H fART=T AT AR 3R IR BT W Ioei fha
T ® o Siiel, 99 U, 91, Usel & 9™ dcer! SR =rel
(ar=1ofl) (38.36) | GRIUT & LTI 38 H UBTS! &F H gl TAT H TH
SIRAT BT 1T DY TS B |

It clearly and very scientifically explains the artesian well flowing
continuously with force. The Vayu Purana also refers to the various
underground structures and topography such as lakes, barren tracts,
dales, rocky rift valley between mountains <ol (38.36). The chapter
38 of the Purana also speaks of a large number of hot springs in a
mountainous region.

AT BITE A AR fgoT AT |
AAREITRRAT FSEAMOT 2T =0 | | Vayu.38.78 | |

YT S0 A1 ST YR & T 3R S SRAT A7 ol guret o gRfrd o |
(I, 8) |

The Gopath Brahmna was also acquainted with two types of springs or
falls,namely hotand cold (Il, 8).

ST 5 sl s #§ Soorw fhar AT B, WSy gRIOT # EH
YR 3iR A1 3= <2 H YR S dTell e faateror Jerarapfa
@ IR W UdT I © STal Ui S W gagard gU fHdberdn © (55.
21—22) |

As mentioned in the previous chapter, in Markandeya Purana we come
across a peculiar type of topography found in the Kimpurusavarsa and
seven other countries where water bubbles up from the ground (55.21-
22).

T ° quY G BT |
D BRARIAT 92 Temeania—fafgar | | Markandeya P.53.21 | |
a1y fhgouTentsy auivae] fgier: |

AYfGHST TR g R AR | | Markandeya P.53.22 | |

Hraref : |1 At aul H HHer: FId—A Grad (Yadl & Be) © | STD
UAd U< H yddl ¥ fwell g8 At faeme € g fasiian! s
fPYRUIE 3f1S a¥ €, S STdl SWE AT 8, Jifd 5 ARGy o Hef
B STeT B AR B |

SUY e TSl H U 2Tl & b geel WS BT AT 54 YoTel =IOl
IR U&H 9gd Agayul YU 7 |

The above discussions reveal that chapter 54 of the Vrhat Samhitais avery
important treatise on ground water exploration.
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Epilogue

AT H U =l 3R HEW g 8 b Horet SuiRefd, faawor, gderor
3R SUIRT BI JeMTeh TRV 36T TRE I [ off | I8! BRI
2 & TSwT TIdT & AN FHI3M DI GaTS B AR Yolel B SUATT B
ﬁﬂwﬁlﬁwﬁm%@w@ d\e & e, ﬂfﬁ%ﬂ%ﬂ%@‘mﬂm
fAedl, a7 afd, Sig, Fce iR WSl 371fq oI ST Hdhddbl
@ GIRT ¥[oTel @1 YRR BT I T T7 o, S T avE & I
© | U IR §IRT &H & Clel Bl oTdl & Yeb He<dyul Adhdd b
wY H YANT AT 7T o7 | e T H A $7aT IuReAfT SR MA=Tam
AT SRAT &) SUSAIAT & 1T Hadd & ©U § ST 88 ¢ | MY
ST = A1 I8 wfud 6 € fob Sl & iR 70 &l @ragiiRe w5y
A I TR TR (99—100%) T ST B Sl f¥ebe | Jfrd sRel &
SURART BT ADhd B | AT H Py G Gd AR DI AT ST
IR FERA, fAR=T WMl R YoTdt & Yars &1 fawn # gRed=, =
T T R S IR 9 W S ®R, T &R SS SRA, $Ril &
AT ¥ Yolel SUANT, H31 & A0 & TR TR USRI, AT Siel
T IOTERTT AR &I T o I Y UTTel! & aR H TaT o | JSiet Bl
I8 Iod WR BT A YT BTl H R d W ARN §RT YR a_e
A3 R W fIH R fam T3 o |

Discussions and the references presented in the chapter show that there
were well developed scientific concepts of groundwater occurrence,
distribution, prospecting and utilization. It is for this reason that the
people of Harappan civilization were able to dig the wells and able to
utilize the groundwater. By means of hydrologic indicators such as
physiographic features, termite mounds, geophysical characteristics,
soils, flora, fauna, rocks and minerals etc., the presence of ground water
was detected, which is fully scientific. Termite mounds were used as an
important indicator of the groundwater by the ancient Indians. The
presence and variation of these indicators have been linked up with the
availability of underground springs in modern era too. Modern scientists
have also established that the moisture within the mounds is kept
practically at saturation level (99-100%) indicating the presence of
underground spring in proximity. Well before many centuries of Christ,
Indians were aware of underground water bearing structures, change in
the direction of flow of ground water, high and low water tables at
different places, hot and cold springs, ground water utilization by means
of wells, well construction methods and equipment, underground water
quality and even the artesian well schemes. This high level of knowledge
of groundwater in those ancient times was developed by indigenous
people of India altogetherindependently.

88 ¥ UM wRa # Sy @ ———
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