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Chapter 3: Water Resources
ST 3: Tl HATY — HYUT AgH T WA &t

3.1 Water Scarcity, Need for Water Conservation & Multi-Purpose River Projects (Sl getwal, Set
LI UF agseshia 7d afkEiemm)
[EN] Three-fourth of the Earth's surface is covered with water, but only a small proportion of it accounts for

freshwater. Water is a renewable resource because it is continually being renewed and recharged through the

hydrological cycle.

[HI] geeht &1 fi-TTS eRTae STet & &ehl 8, TR 390 WAl | o a1 Srelqufia STet o1 31UTd Sgd A 81 STel Yeh Taiehruliy ddme

& ifch STeflg ash | g9ahT FRAR Tdftevor ok greiRor gid1 38T 81

Topic / SaeaAT

Key NCERT Facts & Arguments (English)

T GHIEIRE a2 U ach
(f&=h)

1. Quantitative &
Qualitative Causes of
Water Scarcity (Sie1
e & AT G
T[UTIeHh HIROT)

» Quantitative Causes (HTATcH<h hIR0T):

1. Large and growing population: Greater demand for
domestic use and to produce more food (irrigated
agriculture is the largest consumer of water).

2. Over-exploitation of groundwater: Farmers use their
own wells and tube-wells, leading to falling groundwater
levels.

3. Post-independence Industrialisation & Urbanisation:
Industries consume huge freshwater and hydroelectric
power; urban housing societies pump groundwater
heavily.

 Qualitative Causes (T[UTTeHeh &hRUT): Even where water
is sufficiently available, scarcity occurs due to bad
quality of water polluted by domestic and industrial
wastes, chemicals, pesticides, and fertilisers.

« Jal Jeevan Mission (JJM): Goal to provide every rural
household with regular supply of 55 litres per capita per
day of potable piped water.
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o ATATcHh HIROT:
. Tt STEET 3R 3ifdeh 3Tt
IeTE: I g A Rifdd iy o
STt AT Taifdeh IUT giaT g

2. 3STet ot Sifar-2mor; e &
St gt ok el & iAo TR
iR gl

3. siteifieror 3R Agdevon:
I GRT ST T SeATe[d ahl 9y
SUTNT qAT A i o ot
Gftht 9|

o T[UTIeHeh ShIRUT: TR ST aret &t
# off e T sffenfiien srfed,
TR, hieTRTeh! 3R Ieiken! T STt
& ugfd g1 & HROT STeT goterar
gif 81

o STe1 Sfta= fAE (JUM): 1
T uRaR ot ufa afer ufafe
55 #iex g TOSTdt A gRT Suwied
T
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Topic [ Sahea=TT

Resources)

Key NCERT Facts & Arguments (English)

U@ GAHIEIRE a2 Ud ach
(&)

2. Hydraulic
Structures in Ancient
India & Multi-Purpose
Projects (Wi W &
STefta ol gd agsefia
gRaisrg)

3. Disadvantages /
Scrutiny of Large
Dams (a2 afef &Y damd
T faRie & R

« Ancient Hydraulic Structures: (1) Sringaverapura
(near Allahabad, 1st century B.C.): Sophisticated water
harvesting system channeling flood water of River
Ganga; (2) Dams, lakes, and irrigation systems during
Chandragupta Maurya; (3) Kalinga (Odisha),
Nagarjunakonda (AP), Bennur (Karnataka), Kolhapur
(Maharashtra); (4) Bhopal Lake (11th century) — one of
the largest artificial lakes; (5) Hauz Khas (14th century,
Delhi) constructed by lltutmish to supply water to Siri
Fort.

« Jawaharlal Nehru proudly proclaimed the dams as the
'Temples of Modern India' because they would integrate
development of agriculture and the village economy with
rapid industrialisation and growth of the urban economy.
o Advantages of Multi-Purpose Projects: Irrigation,
electricity generation, domestic/industrial water supply,
flood control (e.g., Hirakud on Mahanadi), recreation,
inland navigation, and fish breeding.

1. Ecological Impact: Regulating and damming rivers
affects their natural flow, causing poor sediment flow
and excessive sedimentation at the bottom of the
reservoir (rockier stream beds and poorer habitats for
aquatic life).

2. Fragmentation of Rivers: Makes it difficult for aquatic
fauna to migrate, especially for spawning.

3. Submergence & Displacement: Submerges existing
vegetation and soil, and causes large-scale
displacement of local communities.

4. Salinisation & Cropping Shift: Irrigation has changed
cropping patterns to water-intensive commercial crops,
leading to salinisation of the soil.

5. Failure to Control Floods & Inter-State Disputes:
Sedimentation in reservoirs triggered floods in
Maharashtra and Gujarat (2006); Krishna-Godavari
dispute (raised by Karnataka and Andhra Pradesh
regarding diversion of water at Koyna by Maharashtra).
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o U9 YR & Sieiig pfaat: (1)
ST T Yok AT UG SATEIENG h
Turéien fiTeRyRT # 7 & 91¢ &
STeT Sl TRIST e o a; (2)
eI Hd & IHT & 91 9 3,
(3) 1M <raredt & FfHa sitorer
gfiet; (4) 14 rared) & gegafasr
R &8 wiE & § STt IS o
fag fAffa g @ (Resl) |

o STATEEAT Age A diell &l
‘ryfAeR ura & HfeR wve o
Hifeh S8 PN 3R artor
Srfereae a1 sfeifieror ok R
i1 & ATy gAfT faam
gia

» agsefta ulatsrad & amr:
g, Stafded Same, e a
(FETEl W ER1ge), SriaRes Fare
3R A gTe |

. UTpideh IgTd 9 deTSe WR UHTE:
e R Sfe I T ST UTpfaeh
BT 3G BT & 3R ST i
delt § aeToe STHT g ST 8

2. STeftg Shiaf uR Tehe: it &
The! A Jet T ety Shiat o of 33
(spawning) &g SIHIARUT 3E%g
g 81

3. ST gd faeamue: aswfa g
gt ga ot & ik Tt <At
2 I R e glar &1

4. 95T T AGUIIERROT: STA-TT6H
OISR el hr 3TR ZIehTa & HaT
T AGOTERROT 3T 81

5. sierffta stet fame: Si< st
R HERIE ZRT 5Iel HIgA TR heleeh
3R Srisy Rer & i peoTT-TETad
faar=)
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Rooftop Rainwater Harvesting (Tankas) Major Multi-Purpose Projects & River Basins
loping Roof Catchmen Bhakra Nangal: Satluj-Beas Basin -> Hydel Power & Irrigation
(Rainwater Collection) :
i | Hirakud Project: Mahanadi Basin (Odisha) -> Flood Control & Corlservation
House / Courtyard _PVC Pipe
(Bikaner, Phalodi, Barmer) (Filtered Flow)
t l Sardar Sarovar: Narmada River (Gujarat) -> Water to Drought Arleas
[ Tehri Dam: Bhagirathi (Ganga) -> Hydroelectricity & Waterl
l Salal Project: Chenab River (J&K) -> Hydel Power Generation
Underground ‘Tanka'
Stores Palar Pani
(Purest Rainwater) | Nagarjuna Sagar: Krishna River -> Irrigation & Power |

Figure 3.1: Rooftop Rainwater Harvesting System (Underground 'Tanka') & Major Multi-Purpose River Projects / fa= 3.1: & auf
STeT HURTT (‘EfeRT') T T agsesita 7Y uRkais=md — TYBA Coaching Centre

3.2 Rainwater Harvesting — Traditional & Modern Adaptations (I9f JeT TIEUT — URARE T
sregfae faferar)

[EN] Rainwater harvesting is a viable socio-economic and environmentally sound alternative to multi-purpose river
projects.

[HI] sgsesfta uRatsHTsT & amifies- i 3R uafarufta gurTal & fovg aul STl TUUT Goh g 3R waferur-3rged fadhed
Bl

Region [ Method (&5 / faf@)  Traditional & Modern Mechanism (English) URUReh Td neyfeh shrdvomet
(f&<h)
1. Regional Rainwater « Western Himalayas (Hill & Mountainous Regions):  « ufgyst fgarera (ugrsh a uddia
Harvesting Systems (&5fl@  Diversion channels called 'Guls' or 'Kuls' for &9): P & o et srat ‘el
Tuf STt Sugor wonferar) agriculture. SiY anfgend|
« Flood Plains of Bengal: Inundation channels to o TTA & d1G & BEM: Tl Y
irrigate fields. &g & oy a1e STeT anfgertd
o Arid & Semi-Arid Rajasthan: Agricultural fields (Inundation channels)|
converted into rain-fed storage structures called o [k Qa 37ef- [k ASTRAT: Wt
'Khadins' in Jaisalmer and Johads' in other parts of & auf STcT Uehfad &t &g STHEHR
Rajasthan. # '@rd=' (Khadins) 3R 3= &t

7 'Siige’ (Johads)|
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Region / Method (&= / fafa)

Resources)

Traditional & Modern Mechanism (English)

URUReh Qd sneyfeh srdvomet
(B4

2. Underground 'Tankas' in
Semi-Arid Rajasthan &
Palar Pani (31¢f-[sh <=
& yftra et gd urer arh)

3. Modern Adaptations:
Gendathur, Tamil Nadu &
Meghalaya (3SR
S ST, afderrg vd
Aurery)

« In Bikaner, Phalodi, and Barmer (Rajasthan), almost
all houses traditionally had underground tanks or
'tankas' for storing drinking water.

e Built inside the main house or courtyard and
connected to the sloping roofs through a pipe.

e First spell of rain is not collected (as it cleans the
roofs and pipes); rainwater from subsequent showers
is collected.

e Rainwater, called 'Palar Pani' in Rajasthan, is
considered the purest form of natural water.

* Rooms adjoining tankas stay cool in summer. Today
in western Rajasthan, rooftop rainwater harvesting is
declining due to perennial water from the Indira
Gandhi Canal.

« Gendathur Village (Mysuru, Karnataka): Nearly
200 households have installed rooftop rainwater
harvesting systems, harvesting ~1,00,000 litres
annually (50,000 litres per house at 80% efficiency
from 1,000 mm rainfall), earning the distinction of
being rich in rainwater.

« Tamil Nadu: The first state in India which has
made rooftop rainwater harvesting structure
compulsory to all the houses across the state (with
legal provisions to punish defaulters).

« Shillong (Meghalaya): Nearly every household
practices rooftop rainwater harvesting despite
Cherrapunjee and Mawsynram being just 55 km
away.

« Bamboo Drip Irrigation System (Meghalaya): A
200-year-old system of tapping stream and spring
water by using bamboo pipes (~18-20 litres/min
enters, reduced to 20-80 drops/min at plant roots).

NCERT Intext Questions & Complete Solutions

TGRS UToTTd WL UF Tt Tt get

In-Chapter Box Questions (Temples of Modern India, Narmada/Sardar Sarovar & Bamboo Drip Irrigation)

o ISTRIM & ffehr R, HeAld) 3R
AR § AT R R H A &y
Ut dufga e & g ot &
31T 'feht’ g1 F1

o 3¢ & W AT A | S
ST AT 3R Eotdl Bdl & UIsyT gRI
ST STt T

o Ugc! auf &1 STt B 3R el
T e h HRUT AUfgd el fohar
ST AT; 39k TG i auf ol Sel
ahal foRaT SiTa |

o IS & guf STet ol 'UTeR areY’
gl 1T &, Fore urepfes St et
[GAH &Y AT ST &

o 3ot Uyl o & SRy wieh
T T TReHE 5 e & Ry
Ig Afd d it 511 @ 81

o TR 7T (AR, eifeeh):
AT 200 R A B aut 5ot

auf STef TUF &9 T 8

. aﬁm:ﬂﬂaaﬂmma
R RTd rds R A 5a
auf STeT Sugur et & fAwfor
SifRard & fean § (Secied R
FIL & T UEUH §) |

o freiT (Femer): RIS ok
HfRRm @ 7 55 P R g &
aTersye fRAT & T §R R H B
qut STl TG fohdT STaT 8|

o gig f3u &= gomet (JFurem):
qfeat g gRAl & ofct Bt 19 S
TSl GIRT Yol dheeh Telt &t STg
TR §a-g& cueh dT 200 T gr=t
fafan

[Question - EN] 1. Who proclaimed dams as the 'Temples of Modern India' and why?
2. On which river and in which state is the Sardar Sarovar Dam built? Which four states are covered under this

project?

3. What is the 200-year-old system of irrigation practised in Meghalaya?

[91%1 - HI] 9reaqdah & died U UTaTTd U

[Answer - EN] 1. Jawaharlal Nehru proudly proclaimed the dams as the 'Temples of Modern India' because he
believed they would integrate the development of agriculture and the village economy with rapid industrialisation
and growth of the urban economy.
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2. The Sardar Sarovar Dam is built over the Narmada River in Gujarat. It is one of the largest water resource
projects of India covering four states — Maharashtra, Madhya Pradesh, Gujarat, and Rajasthan.

3. The Bamboo Drip Irrigation System in Meghalaya taps stream and spring water on hilltops using bamboo
pipes by gravity, delivering 20-80 drops per minute directly near the roots of plants.

[S¥R - HI] 1. STaTg=eret Age A 74 9 afel ol 'snyfAes W & #feR’ Sgr o1 Fiifch 3T A=A o7 o 379 Y SR amefior
Srfege &1 g siefiaror ofk g sreferewen & e & a1y ga=aa g

2. ORER TR dTY ORI # THeT T4t IR SR> 77 8| I8 IR TSI —HgRIY, Hed U2, ORI 3R ASTRITH—H! T J81 e
T gRateT 81

3. Agrerg # 200 oy gr! @fe fZa =g vonet (Bamboo Drip Irrigation) vaferd g1

NCERT Textbook Exercises — Complete Step-by-Step Solutions
TSI AT & Teft vt & wyof fgamdt ge

Q1 (i), (ii) & (iii) — MCQs & Rewrite False Statements

[Question - EN] 1(i) Classify as 'suffering from water scarcity' or 'not suffering from water scarcity"

(a) Region with high annual rainfall. (b) Region having high annual rainfall and large population. (c) Region having
high annual rainfall but water is highly polluted. (d) Region having low rainfall and low population.

1(ii) Which one of the following statements is not an argument in favour of multi-purpose river projects?

(a) Bring water to water-scarce areas (b) Control floods (c) Lead to large scale displacements and loss of
livelihood (d) Generate electricity.

1(iii) Identify the mistakes and rewrite correctly: (a) Multiplying urban centres... helped in proper utilisation; (b)
Damming rivers does not affect natural flow; (c) In Rajasthan, rooftop rainwater harvesting gained popularity due
to Indira Gandhi Canal.

[s121 - HI] w21 1(i) 'S &Y el @ wanfaa’ ar 'sienfaa’ & aefgpa fifSig)

a1 1(ii) 91 aerTen agse it & ulatsrrat & ver # fear war ad & 8?2

u9 1(iii) TeTd gadeal st gl ek @yl

[Answer - EN] Ans 1(i):

« Suffering from water scarcity: (b) Region having high annual rainfall and large population; and (c) Region
having high annual rainfall but water is highly polluted.

» Not suffering from water scarcity: (a) Region with high annual rainfall; and (d) Region having low rainfall and
low population.

Ans 1(ii): (c) Multi-purpose projects lead to large scale displacements and loss of livelihood.

Ans 1(iii) Corrected Statements:

(a) Multiplying urban centres with large and dense populations and urban lifestyles have caused over-
exploitation and depletion of water resources.

(b) Regulating and damming of rivers badly affects the river's natural flow and causes poor sediment flow.

(c) Today in western Rajasthan, the practice of rooftop rainwater harvesting is on the decline as plenty of water
is available due to the perennial Indira Gandhi Canal.

[S¥R - HI] I=R 1(i): STt it aeft @ wanfa: (b) s1fdes auf a sifdes Siven arer &=, aur (c) sifdes auf g srafde ugfva Se
T 8571 ST <hl SRt & rmIiaa: (a) 3ifdes arfter auf arer &5, auT (d) o aut 3R H ST arelT 851

I 1(ii): (c) agsesfta ulkatsrrei @ geq TR ur fawura= ghar @ ofik enshifae @« gidt 81

I 1(iii) AT HUA: (a) Tod A& Fal A T a1 ifar-2nwor Rt 81 (b) At wR afy g9 @ 7 @ urfae sga
3R deTse TgTa U9Ifad gldar &1 (c) 31T ST | =7 miefi 783 & St SUTsy 819 & hIRUT B auf STol GUsuT ht Afd A gt s
e

Q2 (i), (ii) & (iii) — Short Answer Questions (30 Words)

[Question - EN] 2. Answer the following questions in about 30 words:
(i) Explain how water becomes a renewable resource.
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(ii) What is water scarcity and what are its main causes?
(iii) Compare the advantages and disadvantages of multi-purpose river projects.

[ors1 - HI] w1 2. fRafaf@d usht & SR o 30 ereel J dfSig:
(i) == & foh STt fohd TrehR eiten<or ol Tare &7

(ii) STeT gerIaT 9T § 3fR S9h H3ed hRUT KT 872

(iii) Fg3esiia uRatsHIsi & g1 aret &1 SR gifat &Y geram a3

[Answer - EN] Ans 2(i): Freshwater is mainly obtained from surface run-off and groundwater that is continually
being renewed and recharged through the hydrological cycle (evaporation, condensation, and precipitation),
making water a renewable resource.

Ans 2(ii): Water scarcity is the shortage of clean freshwater to meet human and ecological needs. Main causes:
Over-exploitation due to growing population, intensive irrigated agriculture, rapid industrialisation/urbanisation,
unequal access, and water pollution by domestic/industrial wastes and chemicals.

Ans 2(iii):

« Advantages: Irrigation, hydroelectricity generation, domestic/industrial water supply, flood control, inland
navigation, and pisciculture.

» Disadvantages: Disrupts natural river flow and sediment transport, fragments rivers harming aquatic life,
submerges forests/soil, and displaces local communities.

[S¥R - HI] 3= 2(i): srefavfta Siel Jread: Tdgt sruarg SR ATl € U giar & fordent siefta @sh (Hydrological cycle)—
redieRRoT, Ho= SR aU—dh A1egH ¥ AR Feltenor SR GRUT §idT 38dT 8, $HfeIY STeT Yeh el v TETe gl

IR 2(ji): AT Saahdrs & oIy wWee Uity STet i HH! ohl STl GefWdT dhed 8| F&T FRUL ded! s, RifRd $fY &
faear, sftenienzuor, eresieRRor qerm e T sieilfiier srafel @ Ser uguur|

I 2(iii): @1 =g, Safarqa sared, a1g e, dasiar smyfd g 7 urer | g1fat: 98 & UTpfde Uarg d dase o SehT,
Tl T ST T, STeld Stidl & Uaryg § a1e JUT QAT A ot [

Q3 (i) & (ii) — Long Answer Questions (120 Words)

[Question - EN] 3. Answer the following questions in about 120 words:

(i) Discuss how rainwater harvesting in semi-arid regions of Rajasthan is carried out.

(ii) Describe how modern adaptations of traditional rainwater harvesting methods are being carried out to
conserve and store water.

[or21 - HI] ust 3. Rafaf@a usil & SR «ment 120 el § difSig:
(i) TSR o Sref-green &I A auf STt gl fohy UeRR foRam ST 87 e HifSig)
(ii) TRIRTTT auf STt GUUT Y uGfad bt SMYfieh Srel § STUATRR STeT TRETUT Ud HERUT fohd UenR o 1 28T 87

[Answer - EN] Ans 3(i): Rainwater Harvesting in Semi-Arid Regions of Rajasthan:

1. Underground Tankas: In semi-arid and arid regions of Rajasthan (especially in Bikaner, Phalodi, and Barmer),
almost all houses traditionally had large underground tanks or 'tankas' (often as large as a big room) built inside
the main house or courtyard.

2. Sloping Roof Connection: The tankas were connected to the sloping roofs of the houses through a pipe.

3. Filtration & Storage of 'Palar Pani': The first spell of rain was not collected as it cleaned the roofs and pipes.
Rainwater from subsequent showers was collected and stored till the next rainfall, providing an extremely reliable
source of pure drinking water called 'Palar Pani' when all other sources dried up in summers.

4. Khadins & Johads: Agricultural fields were also converted into rain-fed storage structures called 'Khadins' in
Jaisalmer and Johads' in other parts of Rajasthan to moisten the soil.

Ans 3(ii): Modern Adaptations of Traditional Rainwater Harvesting:

1. Rooftop Rainwater Harvesting via PVC Pipes & Sumps: Across rural and urban India, rooftop rainwater is
collected using PVC pipes, filtered using sand and bricks, and taken to underground sumps for immediate use or
directed to wells/borewells to recharge groundwater.

2. Gendathur Model (Mysuru, Karnataka): Nearly 200 households in Gendathur village have installed rooftop
rainwater harvesting systems, harvesting ~50,000 litres per house annually.
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3. Compulsory Legislation in Tamil Nadu: Tamil Nadu is the first state in India to make rooftop rainwater
harvesting structures compulsory for all houses across the state.

4. Bamboo Drip Irrigation (Meghalaya) & Tankas in Western Rajasthan: Even today, many houses in western
Rajasthan maintain tankas because people prefer the taste of Palar Pani over tap water.

[S¥R - HI] 3= 3(i): IoTeum= & ref-gpeen &l & awf st wugon:

1. 3fffTa efaT (Tankas): ISTRITE & 378f-3[&h 3R Ioeh aa—fative dfierrR, weldl 3iiR argeiR—d & udah @R | iR &
gt Fufed e & g 9 o a1 S # 98 fATd dh SruaT et 1Y STd O

2. Toal B & S[Ta: il TRI Y goral Bal I UIZY gRT 92 g A1

3. BT Ud 'UTeRR UTHT @l WSRUT: Uge! auf ahT STl Bd 3fR el ah! AT e o (ol SIS T SiraT o7 3R 39k a1 g1 ared! auf
T ST 2kl H Qepst fohaT STIT ATI 59 'UTerR U Shgd ¢ St IS kg H UaTel o fAsga=ita did giar T

4. @Té gd Sitgs: Qal 8§ Agl ot o e & oy ek 7 '@ $fk o=y 851 § 'Silge’ s oird &

IR 3(ii): URuRTTE auf STt HUgUT & YA Sigger:

1. dfreft urey Qe st gAiRon: STST Bd R A aret auf STe et diefilt urgul gR 3 iR Sef & sMa YfATd gist (Sump) ar
FHofi/aRad F o SRR STel ot GARUT foa Sra 81

2. eTyR Aise (AR, hAAfean): TSTYR 71d & 1T 200 Wi A B auf STt FUF0T dF evmens Ufd R gfdad 50,000 &fiex stat d@fad
foram 81

3. afferrg # st sifAardar: afferg a1 1 uga Iy 8 STEl R AU H Udeh TR J Bd auf Siel AUGUT Siat IH1 e v
e mar &1
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