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Abstract

The search for socially desirable, economically viable, and ecologically sound pattern of
resource use and ways of life, to promote sustainable deveiopment, has been going on,
ever since its most popular exposition in the well known Brundtland Report entitied “Our
Common Future” in 1987. Water is a prime natural resource, a basic human need and a
precious national asset, and hence planning & development of water resources need to
be governed by national perspectives. The National Water Policy (1987) has addressed
to the issues related to develop, conserve, utilise and manage this important natural
resource in this new millenium. The Hashim Committee Report (1999) dealt with various
issues related to “Integrated Water Resources Development Plan” in the Country and
warrants timely action in respect of : (i) hamessing of the surface flows through major,
medium and minor storage, (i) improving water-use efficiency, and {iii) taking necessary
steps for demand & supply . The Nagpur Declaration (2000) on “Natural Resources
Planning and Management for Sustainable Development " envisages that for integrated
water resources planning and management, both “river basins management” at the
macro level and ‘watershed management” at the micro level should mutually
complement each other.

Emergence of Information Technology on the national agenda and the announcement of
IT policies by various State Governments have recognised the “Convergence of Core
Technologies and E-Governance” as the tool for sustainable development and
globalisation of economy. The ongoing World Bank aided “National Hydrology
Information Network’, thus, needs evaluation, in view of the emerging “convergence
& e-Governance’ paradigm in the Country. This Paper proposes that “Information
and Communication Technology (ICT) Applications in Water Resources
Development and Management in India” should be given adequate attention
during the Tenth Plan , facilitating deployment of decision support systems (DSSs)
at various levels of planning and management of Water Resources of the Country.

" Inaugural Speech in the Workshop on “ICT Application for Water Management”, organised
by Water Resources Informatics Division, National Informatics Centre, Ministry of information

Technology,

in collaboration with the Water Management Directorate, Central Water

Commission, Ministry of Water Resources, on 1¥ October, 2001 at New Delhi.



Information and Communication Technology (ICT) Applications in
Water Resources Development and Management in India : A Tenth
Plan Perspective & Prospective

Water Resources Development and Management in India

1.0 India’s achievements in development of its water resources ( .e. imigation, flood
control, hydro-power control, drinking water, industrial use, etc) have been remarkable,
since independence. The successive Five Year Plans have witnessed a large number of
projects comprising dams, barrages, hydro-power structures, canal networks, etc.
Agriculture is the greatest user of water accounting for about 80% of all consumption. Both
animal husbandry and fisheries also require abundant water. The Indian Agriculture
.contributes about 27% of GDP, provides employment to about 65% of the labour force,
and accounts for 21% of total exports. Sustainable Agricultural Development depends
upon the judicious use of natural resources : soil, water, livestock, plants, fisheries, forests,
climate & rainfall, and topography. Water is a prime natural resource, a basic human
need and a precious national asset. Agricultural development faces resource constraint
for ‘irrigation and drainage” infrastructure, which continues to attract high public

investment.

11 The search for socially desirable, economically viable, and ecologically sound
pattemn of resource use and ways of life, to promote sustainable development, has been
going on, ever since its most popular exposition in the well known Brundtiand Report
entitled “Our Common Future” in 1987. Developing Countries like India are still to hamess
their water potential’. Against the annual precipitation of 4000 Billion Cubic Metres (BCM)
occurring over the Indian landmass, the available run-off is estimated as 1953 BCM
(NCIWRDP,1999). The balance is lost to atmosphere by immediate evaporation and also
to the ground as soil moisture. Out of this 1953 BCM, the utilisable flow is only 1086 BCM
comprising 630 BCM of surface run-off and 396 BCM of replenishable ground water. While
the ground water is being over-exploited, it is possible to hamess only about 250 BCM of

river flows through major, medium and minor storages, allowing the balance fiow of more

'Menon, M.S (2001) : “Report of the World Commission on Dams A Framework for
Underdevelopment?”, published in The Hindu, August 14, 2001



than 400 BCM ( i.e. ~ 60% of the surface run-off) to be wasted to the sea every year. Such
an enormous waste of this precious natural resource is going to have a telling effect on
the lifestyle of the Indian people. (Menon, 2001) estimates that about 10 Million rainwater
harvesting structures are to be constructed within a limited time period, to store the 400
BCM of river flows discharged into the sea without being utilised. This would involve
acquisition of lakhs hectares of land mostly from small landholders, displacing millions of
poor farmers. With the failure of a monsoon, these water bodies get dried up resulting in
crop failures, causing large-scale devastation and consequent hardship to people.
Developing countries are facing a new threat “eco-colonialism™ by the developed countries
who insist on pre-implementation conditionalities ( i.e. relating to environment) on dam
projects, with a possibility of vested interest to dump their surplus foodgrains and other
products, in the guise of protecting the environment.

1.2 The National Water Policy (1987)* has addressed to the issues related to develop,
conserve, utilise and manage this important natural resource in this new millenium. The
Hashim Committee Report (1999)° dealt with various issues related to “Integrated Water
Resources Development Plan” in the Country and warrants timely action in respect of

(i) harnessing of the surface flows through major, medium and minor storages, (ii)
improving water-use efficiency to the optimum levels, and (jii) taking necessary steps for
demand & supply management, in order that India have the Water requirement to meet
the needs of food grains, drinking and a myriad of uses, of a projected population of 1500
Millions by the year 2050. The Nagpur Declaration (2000)* on “Natural Resources Planning
and Management for Sustainable Development " also envisaged that for integrated water
resources planning and management, both “river basins management” at the macro level
and ‘watershed management” at the micro level should mutually complement each

other.

2 Government of India (1987) : “National Water Policy”, announced by Ministry of Water .
Resources, New Delhi.

* NCIWRDP (1999) : Report of the National Commission for “Integrated Water Resources
Development Plan” , Ministry of Water Resources, New Delhi, September 1999.

*21* Indian Geography Congress (January, 2000), National Bureau of Soil Survey and land Use
Planning (NBSS&LUP), Indian Council of Agricultural Research, Nagpur, India



Infrastructure (Gll), which will be capable of carrying any type of information, be it text,

data, voice or video.. Information is now broadly defined to embrace voice in telephony,

text in fax and newspapers, images in video and TV broadcasting, and data in computers.

All information can be digitised, transported, stored, retrieved, modified, and then
distributed. All of these are getting transportable over a common infrastructure - high-

speed, broadcast, digital electronic highways. Emerging digital techniques, new network

alternatives (Intelligent Networks), high bandwidth communication technology, and state-

of-the-art software for network functions and services, are the new technoloqy trends

evident in the development of electronic communication systems. The enormous impact of
the technological realities (as given by the Moore’s Law, Metcalfe’'s Law & Guilder's
Law) on convergence and its resultant’s impact on the economy, are observable. People,
Procedures, and Technology have become a multi-threaded operating system to take
advantage of desktop revolution, open systems, network systems, database technology,
parallel computing, and web technology based services (i.e. business-to-business (B2B),
business-to-customer (B2C), customer-to-customer (C2C), government-to-govemment
(G2G), government-to-citizen (G2C), govemment-to-business (G2B), citizen-to-
govemment (C2G)), Customer Relation Management (CRM), Supply-Chain Management
(SCM) and Corporate Knowledge Engineering.

2.2 Convergence describes a process change in industry structures (Computer
Industry, Information/Content industry, & Communication Industry) that combines markets
through technological and economic dimensions to meet merging consumer needs. Fax
revolution was produced by a convergence of telecommunication technology, optical
scanning, and printing technology. Since both the Internet and Broadcasting are digital,
broadcasting is the bridging technology that converge broadcasting and the Intemet into a
single, seamless digital medium. The Internet (i.e. network of networks based on TCP/IP
communication protocol) is the driving force of convergence of technologies and services
industries. Convergence of technologies will facilitate to network ever increasing number
of households ( i.e. to overcome "The Last Mile problem” - Broadband connections
covering the last segment of the data pipeline) by using the already existing

telephone lines, television cables, and the electric power lines. IPv6 (128-bit address) will



facilitate . convergence of technologies i.e,, an Era of IP anywhere. Software radio is
emerging.as the pragmatic solution for future mobile systems, holding the key to total
convergence. This technological convergence demystify “Convergence is not an issue

in the backbone, but in the edge (last-mile problem)”

2.3 The diffusion of Information and Communication Technology (ICT) throughout all
industries is far more important than the production of ICT industries per se. As an
enabling technology, Information Technology (IT) plays an important role in the efficient

use of available resources to maximise production and productivity. Productivity implies

become an extremely important and increasingly complex component of business and
professional organizations. The OpenGIS® Model’ of the Open GIS Consortium Technical
Committee [OpenGIS] envisages to synchronize geo-processing technology with the
emerging Information Technology standards, based on open systems, distributed
processing, and componentware frameworks, and to facilitate interoperability through
"common specification" over Intemet/Intranet.
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