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Abstract: L
Water resources of a country constituté one of its vite| assets. India
receives annual precipitation of about 4000+km. The rainfall India shows very
high spatial and temporal varisbility and:pamadox of the situstion s that
Mousinarm near Cherrapunii, which receives the highest rainfall in the world,
also suffers from & shortage of water during the non-rainy séhson, almost every
year. The total average annual flow per year for the Ilhdian rivers is estimated as
1953 km. The total annual replenish able groundwater resources are assessed a5
432%km. Theannual utilizable surface water and groundwater resdurces of India
are estimaled as 690 km, and 396 km per year, respectivily,  With rapid
giowing population and improving living standards .thr.: pressure on our water
resources is increasing and per capita-availability of wath- rﬂ&%-url:&s 15 reducing,
day. Due.to spatial and temporal variabilityin precipitation the country faces
the problem of flood and draught syndrome. Overexploitation of groundwater
5 leading o reduction of low flows in the fvere, and =dlt watsr intusion o
aquifers of the coastal areas, Over canal-irtigation in some of the command
areas has resulted in water logging and salinjty] The quality of surface and
groundwater resources is also d:taﬁumn‘ng because of increasing pollutant leads
from point and non-puint sources. The climate change is expectad to affect
cmecipitation  and water availability. The paper, preseF:Frs availability and
‘emands of water resources in India as well as describe the various issues and
‘trategies for develaping a holistic approach for sustainable development and
nannpement of the water resources of the country, 5
‘eywords: Water resources, drought, surface wa.t-;:, ground  water,

recipitation, populstion, sustainable development, ete, '
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li ts used for drinking, cleaning, apriculture, transportation, industry,
(=1 = - T l

un, and animal hosbandry, producing elentrioity. for domestic; industrial
id commerciil use. Due 1o 115 multiple bensfit and the problemscreated by its
roesses, shonspes and guality deterioration, water 85 @ [ESQUICE TeqUITES
ial attention. Tablel gives land and water resources of India On a global
aic, woal quantity of water available is about 1600 million cublec km. The
drologic cycle moves enormous: quantity of water around the globe,
owever, much of the worlds water has little potential for human use because
5%of all water on earth is saline water. Oul ‘af the remazining 2.3%
hwater, most of which lies deep and frozen in Antarctica and Greenland,
v abput 0.26% fish in rivers, lakes and in the soils and shallow aquifers
ich ate readily for mankind,

TABLE- 1: LAND AND WATER m_lm___.u:_....rﬁ_w.w OF INDIA

PARTICULATRS c?ﬁﬂi “
Geographical Area 329 million ha.

| Flood Prone Area - a0 millior ha. |- =
Ultimate irrigation Potential 140 miflion ha. )
“Total Cultivable Land Area . = 184 myllion ke

Met Irrigated Area * 50 million ha.
Natural Runoff (Surface water m._..n_ Ground water) | 1869 Cubic km.
Estimared Utilizable Surface Water Potential 690 Cubic km.
Groundwater Resources . 432 Cubic km,
~ 361 Cubic km.
325 Cubic km.
(Water Resources of India, National Institute of Hvdralogy.)

{

Awailable Groundwater resource for _:,"um:n_:

Net Utilizable Groundwater source for irrigation

aler Resources

Water resources are sources of water that are vaeful or potentially useful

hutrtans, Uses of water include apricultural, Industdial, housshold,

tiona! and environmental activities
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Water Surface W

Surfage water is watsr jn & tiver; lake or .m__E.. A.___EE wetland, Surface

water is naturally an:ﬂﬁﬁm..._um?wﬂuﬂ hution and” natucally lost throbigh
discharge to the oceans, evaporation, and sub-surface. oo

India"s average annual surface fun-of! { penarated by reinfall and snowmelt
is estimated 1o be about 1889 biilion cubic mater .Hmniu_..x_ﬂa.._._n..._mr & 18
estimated that only about 690 BCM or 37 per cent of -the surface water
resources an actually be mobilized. This is because (1) over 30 per cent of the
arnug] flow Himalayas riversoceur aver a four month pariod anc (i) potential to
capture such resources is complicated by limited suitable storage reservoir sites,
Rainfall

The aveage aonpel s This i3

gily, Most rain falls in

im India lz-about 10700 mm.

sonsiderable
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variation m ram both temporarily end spat

necessitating creation of large

(June-Septembam’),

e mansoosn season
off. ‘Within anty given year,
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global warming and
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imate change and other predicted or observed long-term trends on waler
ailability couid affect India’s water resoure
round Water

Sub-surface water, or groundwater, i= fresh water located In the pare
aoe of soll and rocks. It is alse water thar is flowving within aguifers below the
ter table. Sometimes it is useful to make a distinction between sub-gurface
iter that is closely aquifer (Sometimes called “fossil water”)

India"s rechargeable annual groundwater potential has been mssessed at
und 431 BMC in aperegate terms. On an all Indja basis it is estimated that
aut 30 per cent of the groundwater potential has been tapped for irrigation and
nestic use. The regional situation is very much differsnt and large parts of
Emwm.tnﬁnw exploited almost all of their dynamic recharg® Haryana and
yjab oited about 94 per cent or their groundwater resources. Areas
h depleting groundwater tables are found in Rajasthan, Gujarat, most of
tern Utter Pradesh and in all of the Deccan states,

Occurrence of water availability st about 1000 cubic Huﬁa per EEE per-

Wt s commonly. threshold for- “water indicating  scarcity (UNDP), -

sstment to capture additional sirface-ran- aff will be
ISHITFa “expensive n The mEE,n.... D_.ﬁ. ....H_._._ﬂ
indwater resources, @ situation whers resources were substantially under
zed and where considerable development potential ex isted, has wansfirmed
ittle more than & generation to a situation of water scarcity ard limited

slopment options,

H?%E&w more

India face an increasingly urgent situation: its finite and Iragile water
brces are stressed and depleting while various sect oral demands are
ving rapidly. Historically relatively plentiful water resources have been
arily for irrigated agriculture, but with the growth of Indian economy and
strial activities water demands share of wayer resources. Summing up the
sassect oral projection reveals a total annual demund for water incrensing

552 billion cubic meter (BMC) in 1997 1o 1050 BMC by 2023,

clusion

Resvurcesere mu._l_ﬂ__u%__.u._._u _.IE.“._ _._-.Ln.....n._J!h:_r_.__ of the ﬂ_ﬂ_E_.-._._l‘_w.. .H._u_._u r._“..__..__._._“n.u._
imuch divepsified hydro geological settings. Further the tnain source of the
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e wistir resources (epart from Himalayan Rivers

¢ mindall, which haa

The amugun: of

very vocatlonslchoracteriatie as well as jz very erratic in nafure
. 1 1 H SRR sepins
holistic approach in evolving suitable management strategies o
_ L ¥t roper

approach towards surface water and grolinct water is required for prop
he eouintry in the backdrop of a diminishing

A sustainsble

management of water resmirca oft
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