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CHAPTER

WATER RESOURCES UTILIZATION,
CONSERVATION AND MANAGEMENT

faeg & w3 R @& dRe, YRd & O Iwgar el iR Seerll &
3mUT faHRId g8 ok Afedll It weapfal &1 U Ui a1 g8 © |
SIT b Ugel Seord fobar € o Ry ardl awidr, S |9ed urdi=
AR H | U ofl, fawg &1 wa9 fawga wwgan ot fora+ i
IR S M [ dTel Hag Ud Yuiey | Arorag oex o, s¢i o
G DI Tb B Siel Jdg Yorient off | Ri=ng & forg 7811 & s
qcdd & AT Y Bl Sch o, IH FHI ATIS WR R R &5 A Ri=rs
fehTIe,; STel Fad= dTell ddb-1dh b Rid B TS off (AR, 2004) | g
H I AT DI A Letl, AHEITS G2, Y IR FHS §RT 318
g Bl & IR H W Iooid & | RIS I7et 1R dedd Ud Ud il
BT Ieord Al faf= wd=l (Fds 19.4.2 /MRUG 2.9.4) (AT 3R
qITE, 1991) H AT 17 B | O iR dlg ¥ & SR R 3R U
Ul &1 TRg AT off v dIel Riers yaterd off (Sl &fR qrry,
1991) | APl 11l 3R S (2006) Fed & fb AR ST Ugell T4
AEYYl AEM ETSgiicid Iwdal oY | I8 99 99 & QRIE 9919 &

HAT & ol Sl FAEHAl & HA ITANT qAT I ARG & a4
S & R BT ST |

As in many other parts of the world, civilization in India also flourished
around rivers and deltas, and rivers remain an enduring symbol of
national culture. As has been mentioned earlier, the Indus Valley
civilization, one of the earliest civilizations, was the world's largest in
extent, had great and well planned cities with public and private baths,
sewerage through underground drains built with precisely laid bricks,
and an efficient water management system with numerous reservoirs
and wells. Agriculture was practised on a wide scale, with extensive
networks of canals for irrigation. Irrigation systems, different types of
wells, water storage systems and low cost and sustainable water
harvesting techniques were developed throughout the region at that
time (Nair, 2004). The Rig Veda clearly mentions about the life style, social
structure, agriculture and crops grown by the society at that time.
Irrigation channels and kuccha and pucca wells are also mentioned in
different hymns (R.V. 19.4.2/RX2.9.4) (Bagchi and Bagchi, 1991).
Agriculture and livestock rearing occupied a prominent role during
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Jainism and Buddhism period and channel irrigation was in vogue
(Bagchi and Bagchi, 1991). McClellan 1Il and Dorn (2006) state that 'the
Mauryan empire was first and foremost a great hydraulic civilization' This
shows the degree of knowledge about efficient utilization of water
resources and their conservation for the welfare of the society during that
time.

AR BTl & SR, < & faf= 234l & 99t &1 &= SHeR) a9 &
foru auiHTIs 2efid fhu 7T & iR UT & T8 STHEHRI & MR R,
FHfY sefiged gRT <2 & fafe= fawdl 5 91 99 & e R o o

(shfarad, 1975) | GRIAT &Il & &1 b @ folg ueil & #8<d &l
TSI BY, T AT YT AU Siel S9Tei o &3l o a1 Hifdd
off | 7 & T H, g4 GiY, BRe] AR 3177 Sedl & forg Afeal, Hafl,
TTeITEl JNfe & AEIH U & SUANT & By Ay Aeld & | kide &
TP 1, 121.8 § ST UBR B T2 BT YT AA © -

During Mauryan period, raingauges were installed in different parts of the
country to have areal information of the rainfall and based on the
information supplied, the 'Superintendent of Agriculture' gave directions
for sowing the seeds in different parts of the country (Srinivasan, 1975).
Almost all ancient civilizations were confined to the areas of

reliable water resources, revealing the importance of water
for development from very ancient days. During the time of
Rig Veda, we get many references to water use by means of
rivers, wells, ponds etc. for agriculture, domestic and other
purposes.Versel, 121.8 of RigVedareveals the samefactas:

31T HEl 3 ofal &1 38 gHrredy Jreme Soa |
BRI Afved ge g9 TREEAlG g | |
RV.I,121.8 | |

Hraref : g =il O I U ST W e SHId DI
3R QR JAYAT STHYYT AT A YISl BT TR BT 3
I B TR, A1, FHI7, AN, I IS BT G a7 9
gadi H HT JMME BT G, TR IR °rS 37fa gggRil @l el
3R ghg PR gy MMfe & Fad A FRIR A< B U1
13T |

S UBR UT (1, 23.18 3R V, 32.2) THadl & b g3, qrerrai

UTeie BTl H STl EReT0T B Ugad il
Water conservation technique used in ancient era
(JTT / Source : Pinterest)

S & U1 BT SUANT FHSIGR] IR AT H HRD By
DI M IGTAT ST Ahdl & | Fvds & aid (Vill, 3.10) H

106 3 i 9Ra ¥ Saf=mia @ ———



fFHT0T & IR 3 Pl T 7, S fh dadt qere Afdadl (R4 / 1)
P YT W 9 B

Similarly verses (1,23.18 and V, 32.2) state that the agriculture can be
progressed by use of water from wells, ponds etc. wisely and efficiently.
The verse (VI111,3.10) of Rig Veda says about the construction of artificial
canals to irrigate desert areas also, which is possible only by efforts of
skilled persons (Ribhus/engineer) as:

AT FEHGSl HERUKI e givr o 24 |
HeI: 1 3R AfAT 7 G A iR Esha | |

Verses (VI11,49.6; X64.9) speak about the importance of water for
irrigation. The water from wells, rivers, rain and from any other sources on
the earth should be wisely used asit s a gift of nature for well-being of all.

Y | R THaY Afew fayfaatardraygy |
Salg afr=adr 7 e eR=is €T3 | | RV, VIIL49.6 | |

ATaref : S 9 MR Y A W A A 2, [ w9 7 |9 B g6 arel
TS TRATR AT Ucref SR G wUl Sl A FAR A<DHRON DI
AP T« DR 8, ST FHRT LT STb] 3R AT & |

R.V.VIIL3.10 ||

ATaref - 39 W3 H HHARN B AfGHT BT g fbam AT B
fop a8 B Al gRT 7% <2l d A1 STl BI ugeTHR
gl BT UGS, TTHR YTl Pl G g AR THIGaRT
TAT FRIGIBRD B D BRI HHIRT B Bl TRV BT
QIR & T ST STTHT Bl B |

S A e g9 S RegRefdar |
3T W @ guer | | RV.VIIL5.21 | |

Hraref : AR fory S ugref yem W e e |
ferer, 9o e gfg @1 gf 81 | & 9iae! §AR fo 8% &1
U B R B R 31 Ifdar | a1 &
qAT ST el 37 Bt H AT B fIic A AT U
311 3R STeT | T FEC & U™ HuT P |

ug (VIIl, 49.6, X 64.9) RATS & Ty UH & Ha<d bl ORI
HA B | gl R 3T, AN, a9 iR ford ot o1 A |
U STeT BT SYANT FIGAT T ST =1feq Fifd Sia
T & BT B foIg Yefl T SUBR ¥ |

d " .'.I;'. Ll Bl 4. r ik ...'!" s T ] I- iy
BT : IRA @ Y Ri=rs uefa
Rahat : Ancient irrigation technique used in India
(|1 / Source : Wikipedia)
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TRl XY R HERa Iwg g8 |
SR ATR: afIeal gaacqar Fga=l 3red | | RV, X.,64.9 | |

arell, 98Td dlell 3R 3fARID Waeiel Afedl TAN &l ARI 3R
ST € | S TN | Jad AT & T GERIRT Whfard st g4
AR 3R TRgad AT ded <dll & |

FIAE S FHM, Tofda W SITH DI B3, TTArdl, qieil & Aedd q
IuT 3R 7T & STl BT SUART B & o1 3R B 3R =7 TSl &
fTQ Tl @1 STarzared grel A= Il 0R f4aRT PR T ez adr
=

Similar to Rig Veda, Yajur Veda also contains references, directing the man
to userain and river water by means of wells, ponds, dams and distribute it
to various places having need of water for agriculture and other purposes
as:

T AT ° U 9 T BIeard d Sy 9 T
[AN 9 AR ° TH <A & I 9 || Y.V, 1637 ||
Hrared : Al BI =112V b AT & AW, I, HUl, TAUR—I, 9
3R BIC ATAEI & STel Pl ol STal Pel e AR T 3 H Bl &
gechel 31, tel, ol TeH 31T BT 3w ThR 9371 |

AT W, TAR U IUA Sl FARE] R el ARE & HIA

DU TN 8% R wosd!

# fAffa drear vaarsae
Solani Aqueduct on Upper Ganga Canal in Roorkee region
(‘x’ﬂﬁﬁ/ Source : Civil Engineering Portal)

SUANT & ARAH A G G & e 8 | 74,
HY IS BT T, IR BT A ITANT b
ST, AT I DI AT HH BT ST |

In the Atharva Veda, we have references to
drought management through efficient use of
available water resources and water
conservation. It clearly says that the water of
river, well etc,, if used efficiently, will reduce the
intensity of drought, viz.

3T I R o U qUT A WA gfte
T g 11 AVIL23.0 1

Hraref : gfte, 7<), ou Snfe &1 Sel Jrgite
a8 Bl fAereR o anfe greIl Bl S
HRSD YR Bl gl 3R F& <l &, AR g8
FIH H G BT HROT BT 2 |

Jdde & B3, 100.2 IR IAd, 11.1 Ielld
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A & o fagT™ ST Y, aTame, TR0 AMfS & Aedq | A0l &
H STl T & (VI, 100.2) | 39 910 WR g fem 11 b w9 &l g, 916
3R Ui aMugmell & R H Usel H ArEl A1y AR dgIAR

faR® U HRAT AT

VersesVI,100.2and VII,11.1 of the Atharva Veda explains that the learned
men bring water to desert areas by means of well, pond, canals etc.
(VI1,100.2). It also stresses that the man should think about the drought,
flood and like natural calamities in advance and take preventive measures
accordingly as:

g Al <l ISP AR Tagadh |
A9 Qauygde quadr fawe || AV.VI,100.2 | |

A1aref : RS9 UBR A8 AN A9Id H §, TSI, STa—Tell 3
§RT STel ST G UTd &, I &1 A9 fasi gIR7 371fees <19 ferey
I 84 |

JFIddE & Tl X, § IR AT 2 b S AT Al uRaes, FHRe,
AT A SU™NT BR &, I 8% I g B & -

Verse XII,1.3 of the Atharva Veda explains that those who use rainwater
wisely by means of river, well, canals etc. for the purposes of navigation,
recreation, agriculture etc., prosperall the time as:

IR T I RIERMT IR Hed: Fa9d; |
TS fS=afa groresTd A1 A1 g qd | || AVXIL13T
3 T AT FHIA: TG T AR |
o O AMTSIGT JM9: I T A= st || AV.2.1 ||

wraref : efdd @1 99, S, Sgan anfe # S & forw uETe,
i, AT iR auf STat & U & e & oy Sferd yegea HRarg

DAl AR |

Meaning: “That one should take proper managerial action to use and
conserve the water from mountains, wells, rivers and also rainwater for
use indrinking, agriculture, industries, etc”

 UBR, 3ferddg (XX,77.8) BT Udh Tolld ol &l e <ar @ f 9
HY, IFINT 3MfE TG oIl SUART IR & fol¢ T T &3 & 41
AI—uRaes o1 Ffaar e w1 & forg ugrel R Iugad 8%l &l
AT |

Similarly, one verse of the Atharva Veda (XX,77.8) directs the king to
construct suitable canals across mountains to provide water for his

subject for agriculture, industry etc. and to facilitate navigation between
twoareasas:

3T Jafe gwed caxiaydd A g d |
F AT AT areEr &Y R TET SRS ON: | | AV.XX,77.8 | |

Hraref : 59 7O S AT | UgTSl | 7L ATt b HR U Bl
Wl F¥reT oMfe IR | U= T 2, 98 fagr i & A1eI H—o &
foTT AT T ATt 3R B AT ATHd deTar @ |

ST HHIL S YeieTet
Water Resources Management

IRA # 9 3R Tl & RN B T MDY D 31X Agwayof TRUT & 31R
TSt Al AT T g U URURD HRETIT Yr3fl T Ul hxd © |
oI 9 1T & AR™ H <@l DI T8 © b Y B MaeIdhd &
SrfaRad ff Ireie YRd | ST Yde9 & fAsi= &l ST Fe<d foar Tar
o7 | |1 I & FHY, T &3 H AER 3fR g 918 P el 2g AUBYI
T 2 | BN AT IR I deddl arel ST 9, Sl STl A gt
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SN o5 BIET ATl a1 %W uigeN @ &fd # A B o | RimE &
IeIY 3R RN & U P 3ddh & U UIgd U UbR & SIdoi
oA I Sl 4l W SR B O | U0 & AR WR @R IS YOTel! ®I
o % fegrar T 2 |

India has a fascinating and significant ancient tradition of conserving land
andwater and even today, local people follow several such traditional
conservation practices. As discussed in the beginning of this chapter, out
of the agricultural necessity, the science of water management was given

gferor fEeR & AT &5 | U ER urge Rierg yormen

Ancient Ahar Pine irrigation system used in Gaya, South Bihar
(|Id / Source : Hindi Water Portal)

considerable importance during ancient India. During Mauryan era, the
Pynes and Ahars (the combined irrigation and water management
system) in Magadh region were effective water engineering tools. Ahars
were reservoirs with embankments on three sides, built at the end of
drainage lines such as rivulets or artificial works like Pynes. Pynes were
diversion channels led off from the river for irrigation purposes and for
impounding water in the Ahars. As a representation, the Pyne-Ahar
systemisshownin Figure.

IuT D AMHAT T HH BT Yaegd PR B oIy Y
TS AT o | U8 i H 9gd el ave |
afofd &— “aui & AR (HH AT SATQT) BN Aefierd
BT S 461 Bl 997 ARy N ar a1 ifrd ar &F
STl @1 JAMEeIHAT Bl 2" | PDifced BT del & b
ST B ST F W 918, SR Mfe AT a7 ar
JREATAT AT & HRAT AT AT fhddl o=y aIa 3
Wier arfey ar sRfeme ((refeme, S R
3faTtad G 9T 2, AL 1 TS 46) & AR S
GG B STATIRT BT AT BT aTeli Bl Wid, dS®,
B! AR AT AP Aot Y& B Ahd © | 98
3T S & T ol STetreral a1 sl (JFqy) § Ao
qehs, BT 3R ATIR B & Fae § 30 AT
AT (FATRIH) BT G BRATT |

Agricultural planning was common so as to manage the
rainfall excess or deficit. It is very well elaborated in
Arthasastra as: “according to the rainfall (more or less)
the superintendent of agriculture shall sow the seeds
which require either, more or less water”. Kautilya says
that “king should construct dams, reservoir etc. filled
with water either perennial or drawn from some other
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source or he may provide with sites, roads, timber and other necessary
things to those who construct reservoir of their own accords (Arthasastra,
Tras. By Samsastry, Book Il, Chapt. 1, page. 46). He further says that the
king shall exercise his right ownership (¥T=3#) with regard to fishing,
ferrying and trading of vegetables in Reservoirs or lakes (AqY)"

S T STel ERT & Bl 9@ & ol Tdl @ AU deaell Bl
fRmror fosar o | Sfera faffaa gfawmen & |y 98 & ST &1
STANT B & oY T I & A1 MRS (g3l U= qiell o1 ffor
fopar T o | Riems (Tl &R 91T, 1991) W ST S&TdT UT H_ b
o0 S T Seyed &1 A1 7T foar wram o | o | Faiyw 91 &
ATAABTS & QR AT SEARTE &1 gaeid siia &
SR T 2 O ORI TTeR, 9% qRW g
R fobam T o1 3R 918 H 3R & ARIIDICT D T
il TR, I ST T (2 3R gfdetd, 2010,
fheal= 1905—6 TS 41) RT HeNfAT b = |

During this period, embankments were constructed
surrounding the fields to increase the water holding
capacity. Dams were constructed at strategic points
with sluice gates to harness river water with proper
regulation facilities. Conduits were also constructed at
that time to attain better efficiency in irrigation (Bagchi
and Bagchi, 1991). Figure shows the Sudarsana lake,
Junagadh constructed during the reign of
Chandragupta Maurya, by the provincial governor, the
Vaisya Pusyagupta; and subsequent improvements
involving the addition of conduits during the reign of

gt 21 H, vrefda® 3R 0 (2011) 7 #e U<w H ddr 94T SU—aR1=
(T IR ¥ IHAT 1 U HErd Aal) | A9l |ige (Vo uRig dig
W Td Il @ Ua favad farmaa vorel) WR srgeu™ fhar| 3%
RSt & o @8 9 fiel | S=1F uran {6 3 91 ar & Aged &

Ryl & U &af= ST P MR U I91U 7T 81T | STATIRIT o feaig=
P I[ATdT, IS I H W BH H HH o R Ryade @ IuRefa, S
ST 50 9T dI 9T dTURT 37afS & foTg 91T 1Y o I8 <wiar & fob
q1¢ X g9Td BT Y e f&ar 37 o | Sy &7 e g S+ afell
3IR 98T T 1 faxIa feRoT <t & S AR ArHTsa a1t H Ri=ms & fog
1T 1Y o | UT=T 1 ATt Yomfordl sl weed i oiiR fafvHi & i

b ey —— —

Asoka, by his provincial governor, the Yavana king
Tusaspha (Shaw and Sutcliffe, 2010; Kielhorn 1905-6, p.

TR A Breid ez 3id, FRAR, SEANG (ToRw) &1 b g3

41) A view of Chandragupta Maurya era Sudarshan Lake, Girnar, Junagarh (Gujarat)

(|1 / Source : Junagarh.gujarat.gov.in)
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& IR 318! TRE A UEfA b 17 o | fORIy w9 ¥, Us |Ifed 5Tt
o EIiRoT yoTTell, S St UeEe &1 Ud Ayl 2T 2, BT 41 g9
NI W {31 737 of— "SI T 81T A 5TH B (BE U= T &J )
A &d € 9 IS BT 1 /5 BT a BT qed < S AnT
IS §RT STl T YANT BRA & al SUST bl ARl IT AT {23
T PR B wU H QI (Q1IRA, FERTET §RT Ffad K 2, e

14 It 131) XXIV T8 131)" |

Recently, Sutcliffe and Shaw (2011) explored the Sanchi site (a well-
known Buddhist site and a UNESCO World Heritage site) in the Betwa
river sub-basin (a tributary of Yamuna in Ganga basin) in Madhya Pradesh.
They found a number of dams equipped with spillways. They found that
these dams would have been built on the basis of a sound knowledge of
the principles of water balance. In addition to the design of the reservoirs,
the presence of spillways on at least two of the larger dams, which would
pass floods of about 50 years' return period, suggests that flood
protection was also taken into account. The Arthashastra of Kautilya also
gives us an extensive account of dams and bunds that were built for
irrigation during the period of the Mauryan Empire. The water supply
systems were well managed within the framework of strict rules and
regulations. Specifically, an organized water pricing system, which is an
important part of water management, was also developed during this
period as evidenced by following lines of Arthasastra: “those who
cultivate irrigating by manual labour (&¥aTsafc#) shall pay 1/5 the
produce as water rate (SSdTMITH); by carrying water on shoulders
(Fp=muTatcAT) = (water lift worked by bullocks), 1/4" of the produce; by
water lifts (FATAr=TIafiA) 1/3“ of the produce; and by raising water
from rivers, lakes, tanks and wells (Ff&aREddBTIRUGTETCH) 1/3% or 1/4”
of the produce (Arthasastra, Tras. By Samasastry, Book I, Chapt. XXIV
page 131)"

Je< AiedT H, 89 arerdl & MA@ IR | | ded Ao § difd
e DI HRIAdd FUTRd SR HRIETT (BT ST b, STATRRI BT &l B
foTg geTRIYYT & YR SR SRR Bl fBhAT WY FHIfad Joar & a4
@ forg Fr UaR 2 :

In Vrhat Samhita, we get a few references regarding the orientation of
ponds so as to store and conserve water efficiently, plantation types for
bank protection and proper sluicing to protect reservoir from any possible
damageas:

ITell UNTYRIIARY iR gl 9 AR

BT ERRANT HHdT AT YRIer: URG: |
- (N o [N -

7 AfBfd ARERORYT AETTARA

UTSTOTEHRE ar ufcrerd govi fgureanfaf¥: || Vr. S.54.118 1 |

Hraref : gd | uf¥ed Qe o iR Rerd Ush drelid | ofd 99 T Ul
RET 2, Sdfh SR W TR0 Y IR Rerd draid ganaii g1 Sarg T
oTexl §IRT WRIE 81 9Tl & | 39 ReR &+ & fory, SaRi &l ddhs! &
AT AT YRR & AT AT ST TRE AR ARI—UTH &I ST Bl BN 3R
gl 37T §RT RGN HR AT HRAT TSl © |

Meaning: A pond laid east to west retains water for a long time while one
from north to south is spoilt invariably by the waves raised by the winds.
To render it stable, the walls have to be lined with timber or with stone or
the like and the adjoining soil strengthened by stamping and trampling of
elephants, horses etc.

hpICTaCIEhar: TR ddaTIi: |
\ C ON N o
BRIBATATHAL DI B AAHTATIARI | | Vr.S.54.119 | |

H1aref - TN Tl DI BIHHT dTd, IFRT, W4, Had, Ndal, S, o,
AT, FHR1aET, T, STRTHT, FHT IR Iael 3Mfe Ul | resiad
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BT TAMRY | 3TTlT U< (U S 54.120), g Raerd & fAmior o7 e axar g—

Meaning : The banks must be shaded by Kakubha Vata, Amra, Plasa, In next verse (Vr.5.54.120), it directs the construction of spillway as:

Kadamba, Nicula, Jambu, Vetasa, Nipa, Kuravaka, Tala, Asoka, Madhuka

and Bakula trees.

AISi—dTel : ST 91 )7 11 oraresy 3 T sher
Bhoj-Tal : A lake constructed by Raja Bhoj during 11" Century
(AT / Source : Inspirock)

gR I Aaiiedidae R RrensaaanRant |

Frenierd Mfdar Hure Geam aa: IrgfRmEadH || Vr.S.54.120 | |

qraref : g @ RN @ U Rl | e
ART Yo 3R S9I1R-IT ST 9180 | QOeR & faeT
TP U9 &I Uh WH § dg AT SIrar g, S
fedl iR Rl el & AT 9 & A
STehel BT BT © |

Meaning: An outlet for the water has to be made
on a side with the passage being laid with
stones.A panel without apertures has to be fixed
in a frame, which is fastened to the earth with
mud and clay.

39 oI ¥, B9 99T Idhd © fb UrE WRA H
STet Uded ®l Sfad A8 el &7 o &R Ut
BIC Ugall UR AT &1 fom Ty o |

From this discourse, we can realize that the water
management was getting due importance in
ancient India and even bank protection, spillway
etc. and other minor aspects were given due
consideration.

T IIRA H B3 Sl & I I IR &I+
foar ST o | A= ddiiel &1 ar] fba
AT o7 3R EM Wy ¥ A= aEiEn o
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SRR dRIf & i & forw far ar on | v gdia g8 ar & b
STAfIS IR U & {10 {9y &rf <féor wRd # oiRdcd # o1v 87 |
TN 1369 S0 b WIRPRT WAGRT & UIRefHell Cb b [RTATeld SIEToT 4Ra H
S 3IR arert & fHAfor A1 favega fafey R yreprer Srerar 2 |

In ancient India much attention was also paid to the proper location of
artificial tanks.Various techniques were applied and equally different
materials were utilized for the construction of works. It appears that
special works for treatise on science of hydrology must have existed in
south India.The Porumamilla tank inscription of Bhaskara Bhavadura
dated A.D. 1369 throws an abundant light on the elaborate method of
construction of tanksand dams in the south India.

U AR # Ud 318 S & Tch] &I 2! avg | gvi+ fahar 1am
2 | e (TUrRnthar gfSaT, dfegd, U 108, AR | SERT, 3738,
ST SIUH, 1970) & TR, Udh 3 < @l [rfaIRad 12
3MATIHATY & (i) T XToTT AIRTIOTAT & HO, 7R, T 3R vy
g9 3R URifg @ ST Waw aTelT BT AMMRY, (ji) STETOT < TSI
(GF—3T) @l 8FT MRy, (i) doR M | ol SHe 8
AIRY, (iv) BT A O 1o 2 TR g8 arell F41 IS a=l &) 8
AR | (v) TTS!, T BB 2R <o & Hud H 81 =M2Q | (vi) (TS
@ 39 9NN @ 919 H) HOR TR Bl <1aR &1 U aig (M), 9ga dar
T8I, olfb §g BT AMRY, (vi)) 9B Bl RSB B ol drell A
(FeT—ReRT) BT 3R FIRT B gY &1 A=A (SH) B =AM, (vii) T,
MY 3R TERT BT dMRY, (ix) e 3R Sl YR dTell U WaT
BT AT, (x) TSI &5 W 3R WK # WHE 8T AT, (xi) Y T+
BT T (AT, T ) o usTs & 3= (31fe wI) & Aorqe fh
BT ARY iR (xii) (S7eT 70T B Pl § FHETeA) GHui BT TP T BT
<MY | §7 12 IR U3 H $9 oAl R AT H T b cob
T ST ADhT © |

Constituents of a good tank are well described in ancient literature.
According to the Sastra (Epigraphia Indica, Vol, PP. 108, Quotes from
Hemadri, Verses 37-38, Srinivasan T.M., 1970), the following are the 12
essentials of a good tank as: (i) A king endowed with righteousness, rich,
happy and desirous of the permanent wealth and fame; (ii) Brahmana
learned in hydrology (Pathas-Sastra); (iii) Ground adorned with hard clay;
(iv) A river conveying sweet water (and) three Yojanas distance from its
source; (v) The hill, parts of which are in contact with tank; (vi) Between
(these portions of the hill) a dam (built) of a compact-stone wall, not too
long but firm; (vii) Two extremes (Srimga) pointing away from fruit
(giving) land (Phala-Sthira) outside; (viii) The bed, extensive and deep; (ix)
A quarry containing straight and long stones; (x) The neighbouring fields,
rich in fruit and level; (xi) A water course (i.e., the sluice) having strong
eddies onaccountof the portion of the mountain (adri-sthana); and (xii) A
gang of men (skilled in the art of its construction). With these 12
essentials, an excellent tankis easily attainable on this earth.

e fdgell 9 a6l 3R Semeril & FHivr & Hey W o gdgT &
IMYFIh, fas= & @ o= § gH Ui b SiEl e |
JMATIGATAT BT Hag & 99 fadl B dHhid MYFd gRhd
ST & a_TeR ol | §7 12 IFaRIasl & AI—HT B8 Qi &l 491
U AT ST STATRII 1 SYATAAT DI HH B <3 AR STel e
qf¥ehel BT ST | A ]IV (T $fSaT, areyd X1V, PP. 108, feHf
A TG, TAI 39, sNfar SLuH. 1970) FFTIAR § -

(I) 971 9T BT et
(i) ool et

(i) T TSt Bl AT W= R
(v) &9 (& @) ¥ TS (A1)
(
(

v) O B HH Y iR RifEa 4 &1 s o
vi) STTATT HETH SR U &1 STferhar

M4 % wrEe aRa 3 STefaer g 9 ———



From these points on comparison with the modern, science of water
management regarding construction of dams and reservoirs, we will find
that the technique in those days was just comparable to the modern
sophisticated engineering, as far as general requirements are concerned.
Along with these 12 essentials, six faults were also recognized which will
reduce the usefulness of the reservoir and water conservation will
become difficult. These faults (Dosas) are as follows (Epigraphia Indica,
Vol. X1V, PP.108, Quotes from Hemadri, Verse 39, through Srinivasan T.M.
(1970) as:

() Wateroozingfromthedam

(ii) Salinesoil

(iii) Situation atthe boundary of two kingdoms
(

(

(

~

iv) Elevation (Kurma)in middle (of the tank) bed
v) Scanty supply of water and extensive stretch of land (to beirrigated)

vi) Scantyground and excess of water

SUHER

Epilogue

ST g4l | UdT Il & b FH3l, ATeArdl, Sl 3R T8I & AedHq
OTT T SYANT YT DIel § Udferd o, ATl &1 Feverell § A7 ur=il a1
3MYfel & gAY T o | ST et Hed FeIiRor gomedt vaferd off
3R 918, T 3M1f Urehfcies MUSTRAT & RS U Iucte o | el
3R arerdl &I T faffrT ik AR, smaead werd 3iR et efdat

DI I AMTLIHAY, Tl qedy Frefl, Raerdst anfe R g e
e =7 o7 | <ol & T oI SiR JARa=I, T dTay & IR,

qrefiehRoT 0T, YT e NS @ &3 H Iod WR Bl [ U
fhar T o7 3 YBR, U WRd RiEe IR ST ORI H
IFID & &7 H e & Swg WR W o7 Nl & forg J8adx
USTel 3L & 37Tl HiY U g™ & oy YRA # U= 99 &
QIR ST b RS GIALTAT Bl WII=T D1 75 T | Urdi= 9IRd Sied
e @ & H rAfd Urfareiiat o | Ui ®idd & dSif=d SUBRoN
P YT H 59 IS BT Sol@-1Y [ABTT UTed! | 3Mead MR U9y &
AT R IATE |

The above discussion brings out that water use by means of wells, ponds,
tanks and canals was prevalent during the ancient times, alongwith the
efforts to supply water in deserts also. Organized water pricing system
was prevalentand preventive measures against natural calamities such as
floods, drought etc. was common. Construction methods and materials of
dam and ponds, essential site and other requirements of good tanks, bank
protection spillways etc. were paid sufficient attention. High level of
development was achieved in the areas of proper location and
orientation of tanks, lining of banks, evapotranspiration control, drought
management, etc. Thus, ancient India was at a high plane of development
in the field of engineering in irrigation and water conservation. State-of-
the-art irrigational facilities were established during the ancient times in
India for increasing agricultural produce apart from improved drinking
water supplies for the people. Ancient India was highly progressive in the
area of water management. Such remarkable development in the
absence of scientific instruments of the ancient times invokes
astonishmentand admiration of the readers.

S

Hydrological Knowledge in Ancient India ¥ 115



	ctb cover-1-2
	Page 1
	Page 2

	CTB_1
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72

	CTB_2
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82

	ctb cover-3-4
	Page 3
	Page 4


