
© April 2019 | IJIRT | Volume 5 Issue 11 | ISSN: 2349-6002 

IJIRT 147934 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 466 

 

Water Resource Management: An Introduction  

 

Ankit Sharma1, Er. Trimurti Narayan Pandey2 
1Research Scholar, Department of Environmental Engineering, Bhagwant University, Ajmer 

2Assistant Professor, Department of Civil Engineering, Bhagwant University, Ajmer 

 

Abstract— In this paper we are presenting an 

introduction of water resource management. In this 

paper our main aim is introducing the water resource 

management. Water resource management is the 

movement of arranging, creating, dispersing and 

dealing with the ideal utilization of Water resource. It is 

a sub-set of water cycle the executives. The field of 

Water resource the executives should keep on adjusting 

to the flow and future issues facing the allocation of 

water. 

Index Terms — Water, Management, Resource, 

Allocation, System.  

I. INTRODUCTION 

The field of water assets the board should keep on 

adjusting to the ebb and flow and future issues 

confronting the portion of water. With the developing 

vulnerabilities of worldwide environmental change 

and the long haul effects of the executives actions,the 

basic leadership will be much progressively 

troublesome. All things considered, continuous 

environmental change will prompt circumstances that 

have not been experienced. Thus, elective 

administration techniques are looked for so as to 

dodge mishaps in the allotment of water assets.  

In a perfect world, water asset the board arranging 

has respect to all the contending requests for water 

and tries to apportion water on an impartial premise 

to fulfill all uses and requests. Likewise with other 

asset the executives, this is seldom conceivable by 

and by.  

 

One of the greatest worries for our water-based assets 

later on is the maintainability of the momentum and 

even future water asset allocation.[1] As water turns 

out to be all the more rare, the significance of how it 

is overseen develops unfathomably. Finding a 

harmony between what is required by people and 

what is required in the earth is a critical advance in 

the manageability of water assets. Endeavors to make 

maintainable freshwater frameworks have been seen 

on a national dimension in nations, for example, 

Australia, and such responsibility to nature could set 

a model for the remainder of the world. 

 

Water is a fundamental asset for all life on the planet. 

Of the water assets on Earth just three percent of it is 

crisp and 66% of the freshwater is secured up ice tops 

and icy masses. Of the staying one percent, a fifth is 

in remote, blocked off regions and much occasional 

precipitation in monsoonal downpours and floods can 

only with significant effort be utilized. As time 

progresses, water is getting to be scarcer and 

approaching perfect, safe, drinking water is restricted 

among nations. At present just about 0.08 percent of 

all the world's crisp water[3] is misused by humanity 

in consistently expanding interest for sanitation, 

drinking, assembling, recreation and horticulture. 

Because of the little level of water remaining, 

enhancing the crisp water we have left from 

characteristic assets has been a nonstop trouble in a 

few areas around the world.  

 

Much exertion in water asset the board is aimed at 

improving the utilization of water and in limiting the 

ecological effect of water use on the regular habitat. 

The perception of water as an indispensable piece of 

the biological system depends on incorporated water 

asset the executives, where the amount and nature of 

the environment help to decide the idea of the regular 

assets.  

 

As a restricted asset, water supply some of the time 

guesses a test. This reality is expected by the venture 

DESAFIO (the abbreviation for Democratization of 

Water and Sanitation Governance by Means of 

Socio-Technical Innovations), which has been 

created along 30 months and subsidized by the 

European Union's Seventh Framework Program for 
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research, mechanical improvement and exhibition. 

This undertaking confronted a troublesome 

assignment for creating territories: dispensing with 

auxiliary social imbalance in the entrance to key 

water and general wellbeing administrations. The 

DESAFIO engineers chipped away at a water 

treatment framework keep running with sun powered 

power and channels which gives safe water to a poor 

network in the province of Minas Gerais.[4]  

Effective administration of any assets requires exact 

learning of the asset accessible, the utilizations to 

which it might be put, the contending requests for the 

asset, measures to and procedures to assess the 

hugeness and worth of contending requests and 

instruments to make an interpretation of arrangement 

choices into activities on the ground.  

For water as an asset, this is especially troublesome 

since wellsprings of water can cross numerous 

national limits and the employments of water 

incorporate numerous that are hard to dole out 

budgetary incentive to and may likewise be hard to 

oversee in customary terms. Models incorporate 

uncommon species or biological systems or the long 

haul estimation of old groundwater saves. 

Integrated urban water management (IUWM) is a 

philosophy of varying definitions and interpretations. 

According to the authors of the book entitled, 

"Integrated Urban Water Management: Humid 

Tropics", IUWM is described as the practice of 

managing freshwater, wastewater, and storm water as 

components of a basin-wide management plan. It 

builds on existing water 

supply and sanitation considerations within 

an urban settlement by incorporating urban water 

management within the scope of the entire river 

basin.[1] One of the early champions of IUWM, 

SWITCH is a research program funded by 

the European Union and seeks to shift urban water 

management away from ad hoc solutions to a more 

integrated approach. IUWM within an urban water 

system can also be conducted by performance 

assessment of any new intervention strategies by 

developing a holistic approach which encompasses 

various system elements and criteria 

including sustainability type ones in which 

integration of water system components 

including water supply, waste water and storm 

water subsystems would be 

advantageous.[2] Simulation of metabolism type 

flows in urban water system can also be useful for 

analysing processes in urban water cycle of 

IUWM.[2][3] 

IUWM is commonly seen as a strategy for achieving 

the goals of Water Sensitive Urban Design. IUWM 

seeks to change the impact of urban development on 

the natural water cycle, based on the premise that by 

managing the urban water cycle as a whole; a more 

efficient use of resources can be achieved providing 

not only economic benefits but also improved social 

and environmental outcomes. One approach is to 

establish an inner, urban, water cycle loop through 

the implementation of reuse strategies. Developing 

this urban water cycle loop requires an understanding 

both of the natural, pre-development, water balance 

and the post-development water balance. Accounting 

for flows in the pre- and post-development systems is 

an important step toward limiting urban impacts on 

the natural water cycle.[4] 

II. MANAGING WATER IN URBAN 

As the conveying limit of the Earth increments 

incredibly because of innovative advances, 

urbanization in present day times happens as a result 

of financial chance. This quick urbanization happens 

worldwide however for the most part in new rising 

economies and creating nations. Urban areas in 

Africa and Asia are becoming quickest with 28 out of 

39 megacities (a city or urban region with in excess 

of 10 million occupants) worldwide in these creating 

nations.[9] The quantity of megacities will keep on 

rising coming to roughly 50 out of 2025. With 

creating economies water shortage is a typical and 

extremely common issue.[10] Global freshwater 

assets decrease in the eastern side of the equator 

either than at the posts, and with most of urban 

advancement millions live with deficient crisp 

water.[11] This is brought about by dirtied freshwater 

assets, overexploited groundwater assets, lacking 

collecting limits in the encompassing provincial 

regions, inadequately developed and kept up water 

supply frameworks, high measure of casual water use 

and deficient specialized and water the executives 

capacities.[12]  

In the zones encompassing urban focuses, 

horticulture must rival industry and civil clients for 

safe water supplies, while customary water sources 

are getting to be dirtied with urban spillover. As 

urban areas offer the best open doors for selling 
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produce, ranchers frequently have no option in 

contrast to utilizing dirtied water to flood their 

harvests. Contingent upon how built up a city's 

wastewater treatment is, there can be critical 

wellbeing perils identified with the utilization of this 

water. Wastewater from urban areas can contain a 

blend of poisons. There is normally wastewater from 

kitchens and toilets alongside water spillover. This 

implies the water for the most part contains over the 

top dimensions of supplements and salts, just as a 

wide scope of pathogens. Overwhelming metals may 

likewise be available, alongside hints of anti-

microbials and endocrine disruptors, for example, 

oestrogens.  

Creating world nations will in general have the most 

minimal dimensions of wastewater treatment. 

Regularly, the water that ranchers use for inundating 

crops is tainted with pathogens from sewage. The 

pathogens of most concern are microbes, infections 

and parasitic worms, which legitimately influence 

ranchers' wellbeing and in a roundabout way 

influence customers in the event that they eat the 

tainted yields. Normal diseases incorporate the runs, 

which kills 1.1 million individuals every year and is 

the second most basic reason for newborn child 

passings. Numerous cholera episodes are likewise 

identified with the reuse of inadequately treated 

wastewater. Activities that decrease or evacuate 

pollution, in this way, can possibly spare a substantial 

number of lives and improve employments. 

Researchers have been attempting to discover 

approaches to diminish defilement of nourishment 

utilizing a strategy called the 'different obstruction 

approach'.  

This includes dissecting the sustenance generation 

process from developing yields to offering them in 

business sectors and eating them, at that point 

thinking about where it may be conceivable to make 

a hindrance against tainting. Hindrances include: 

presenting more secure water system works on; 

advancing on-ranch wastewater treatment; taking 

activities that reason pathogens to cease to exist; and 

adequately washing yields after gather in business 

sectors and restaurants.[13] Water resource 

management is a very important issue from several 

angles such as development of water bodies for 

future, protection of available water bodies from 

pollution and over exploitation and to prevent 

disputes. A paramount issue is water-its availability, 

quality and management. Extensive hydrological 

information is necessary to develop water resources 

and protect them. 

III. URBAN DECISION SUPPORT SYSTEM 

(UDSS) 

Urban Decision Support System (UDSS) – is a 

wireless device with a mobile app that uses sensors 

attached to water appliances in urban residences to 

collect data about water usage and is an example 

of data-driven urban water management.[14] The 

system was developed with a European Commission 

investment of 2.46 Million Euros[15] to improve the 

water consumption behaviour of households. 

Information about every mechanism – dishwashers, 

showers, washing machines, taps – is wirelessly 

recorded and sent to the UDSS App on the user’s 

mobile device. The UDSS is then able to analyse and 

show homeowners which of their appliances are 

using the most water, and which behaviour or habits 

of the households are not encouraged in order to 

reduce the water usage, rather than simply giving a 

total usage figure for the whole property, which will 

allow people to manage their consumption more 

economically. The UDSS is based on university 

research in the field of Management Science, 

at Loughborough University School of Business and 

Economics, particularly Decision Support System in 

household water benchmarking, led by Dr Lili Yang, 

(Reader)[16] 

IV. WATER QUALITY MATTERS 

The focal point of most dialogs on water-assets the 

executives is on the amount of water accessible for 

different purposes, the foundation that conveys that 

water, and the assignment of that water among 

clients. This part centers around the other imperative 

component in water assets, the nature of that water. 

In Central and South Asia by and large, and 

Afghanistan explicitly, the nature of water changes 

incredibly, despite the fact that when all is said in 

done water quality in the area is commonly extremely 

poor. This part investigates a portion of the bigger 

topics of water quality, next inspects the information 

accessible on water quality in Afghanistan and its 

neighbors. It closes with some arrangement proposals 

on improving water quality. 
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V.  APPROACHES 

 The Agenda 21 (UN Department for Sustainable 

Development, 1992) has worked out the Dublin 

Principles for Integrated water resources 

management in more detail for urban areas. One 

of the objectives of Agenda 21 is to develop 

environmentally sound management of water 

resources for urban use.[6] 

 The Bellagio Statement formulated by the 

Environmental Sanitation Working Group of 

the Water Supply and Sanitation Collaborative 

Council in 2000 include principals such as: 

Human dignity, quality of life, environmental 

security, an open stakeholder process, and many 

others.[6] 

 The UNEP 3 Step Strategic Approach developed 

in 2005 is based on the application of the 

"Cleaner Production approach" that has been 

successful in the industrial sector. The three 

steps are: Prevention, Treatment for reuse, and 

Planned discharge with stimulation of self-

purification capacity.[6] 

 UNESCO's Institute for Water Education seeks 

to build on the progress made by the Bellagio 

Statement and UNEP's 3-step approach by 

developing the SWITCH approach to IUWM. 

Components include: the addition of a 

sustainability assessment, new methods of 

planning urban water systems, and modifications 

to planning and strategy development.[6] 

Example 

An example of IUWM is the Catskill/ Delaware 

water system that provides 1.4 billion US gallons 

(5,300,000 m3) of water per day, including to all 

of New York City. The IUWM process included an 

extensive stakeholder engagement process, whereby 

the needs of all parties were included into the final 

management plan. A partnership was created between 

New York City, the agricultural community, and the 

federal government. The case has become a model 

for successful IUWM.[7] 

VI. CHALLENGES 

The greatest worry in Integrated Urban Water 

Management frameworks, explicitly dim water reuse 

is the presentation of untreated water into a scene. It 

is essential that dim water frameworks amplify 

regular cleaning through sound topsoil, staying away 

from contact between greywater when filtration. 

Untreated dim water has the ability to meet spillover 

and at last contaminate water systems.[13]  

 

Research recommends that vanished dim water can 

leave microorganisms that can be hurtful whenever 

inhaled or consumed.[14] It is best practice to not 

utilize greywater in a sprinkler framework, 

consequently. Direct utilization of dim water can 

leave the previously mentioned microorganisms on 

foliage. Dark water ought not be utilized on organic 

products or vegetables (except if connected in all 

respects cautiously and explicitly to the roots – albeit 

most state codes won't permit this).  

Abundance dark water which may not permeate into 

the dirt could progress toward becoming spillover 

regularly driving the untreated water to conduits. 

Dim water ought not be connected to immersed soil, 

and ought to be utilized moderately.  

 

Numerous family unit cleaners contain fixings which 

can't be expelled by an average dark water filtration 

framework. This requires an appraisal of which 

substances will change the nature of the dark water. 

Also, not all family machines ought to be utilized for 

dark water reusing. Some ought to be occupied 

independently to sewage.  

 

Dark water filtration frameworks are not prepared to 

deal with the most abnormal amounts contaminants. 

Circumspection is required regarding when to utilize 

the dim water framework. This incorporates thought 

of what machines to associate, just as how much 

water is being handled at some random time.  

A standout amongst the most noteworthy difficulties 

for IUWM could be verifying an agreement on the 

meaning of IUWM and the usage of expressed targets 

at operational phases of tasks. In the creating scene 

there is as yet a huge part of the populace that has no 

entrance to appropriate water supply and sanitation. 

In the meantime, populace development, urbanization 

and industrialization keep on causing contamination 

and consumption of water sources. In the created 

world, contamination of water sources is 

undermining the supportability of urban water 

frameworks. Environmental change is probably going 

to influence every single urban focus, either with 

progressively substantial tempests or with delayed 

dry spells, or maybe both. To address the difficulties 
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confronting IUWM it is pivotal to grow great 

methodologies, with the goal that strategy 

advancement and arranging are coordinated towards 

tending to these worldwide change weights, and to 

accomplishing genuinely practical urban water 

systems.[6] 

VII. COMPONENTS 

Activities under the IUWM include the following:[5] 

Improve water supply and consumption efficiency 

 Upgrade drinking water quality and wastewater 

treatment[clarification needed] 

 Increase economic efficiency of services to 

sustain operations and investments for water, 

wastewater, and stormwater management 

 Utilize alternative water sources, 

including rainwater, and reclaimed and treated 

water 

 Engage communities to reflect their needs and 

knowledge for water management 

 Establish and implement policies and strategies 

to facilitate the above activities 

 Support capacity development of personnel and 

institutions that are engaged in IUWM 

According to Australia's Commonwealth Scientific 

and Industrial Research Organisation (CSIRO), 

IUWM requires the management of the urban water 

cycle in coordination with the hydrological water 

cycle which are significantly altered by urban 

landscapes and its correlation to increasing demand. 

Under natural conditions the water inputs at any point 

in the system are precipitation and overland flows; 

while the outputs are via surface flows, evapo-

transpiration and groundwater recharge. The large 

volumes of piped water introduced with the change to 

an urban setting and the introduction of vast 

impervious areas strongly impact the water balance, 

increasing in-flows and dramatically altering the out-

flow components.[4] 

VIII. ENVIRONMENTAL WATER 

ORGANIZATIONS 

Nature is installed inside water asset the board 

structures, and the insurance and upkeep approach 

regularly targets existing water law and strategy to 

perceive and keep up ecological water routines. 

Subsequently, huge numbers of the aloof EWOs are 

government offices or government offices.  

While securing existing ecological water, the systems 

shift contingent upon the idea of the current water 

laws. The accompanying precedents show two unique 

strategies, both utilized by open associations 

(government divisions and government offices) to 

shield existing ecological water from future 

improvement.  

The principal precedent includes the setting of a top 

by a state organization in Idaho. Western states in the 

United States work under an earlier allotment water 

law structure, which implies that the main individual 

to redirect water from the waterway for a useful 

reason has the primary approach that water into the 

future (for a short introduction on the earlier 

appointment framework, allude to Chapter 17; see 

likewise Zellmer, 2008). Accordingly, a top can 

successfully be set up in these states by appropriating 

new instream stream rights to secure nature. Later on, 

extra water can be just removed once these instream 

rights have been met. In profoundly distributed water 

frameworks, it is incredibly impossible that any water 

will stay subsequent to meeting the earth's instream 

streams, therefore avoiding the further appointment 

of water.  

The Idaho Water Resource Board (IWRB) was built 

up in 1965 because of worries inside Idaho that "an 

all the more politically amazing state, national 

government or other element would eat up Idaho 

water" (Idaho Water Resource Board, 2015). 

Notwithstanding wide water asset advancement and 

arranging powers, in 1978 the IWRB was 

additionally enabled to proper water rights for 

instream streams. The IWRB comprises of eight 

board individuals named by the representative, and is 

situated inside the Idaho Water Resources 

Department, which gives the staff and other help as 

expected to help the Board to do its obligations. This 

connection between the IWRB and the Department is 

a genuinely run of the mill administration course of 

action for an administration EWO.  

In Idaho, instream streams security under state law 

looks to ensure the base stream (or least lake level) 

important to "secure fish and untamed life 

environment, amphibian life, route, transportation, 

amusement, water quality or stylish magnificence" 

(Idaho Code, Chapter 15, Title 42). The IWRB is the 

main office allowed to hold water rights for instream 

stream purposes, and it holds these rights in trust for 

every one of the natives of (Idaho Water Resource 
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Board, 2013). The Idaho instream streams program 

requires the assignment of water rights, which is a 

movement all the more normally connected with a 

functioning ecological water administrator. Be that as 

it may, in the same way as other state instream 

streams programs in the western United States 

(Zellmer, 2008), the Idaho instream stream 

assignments work significantly more like a top, 

instead of the recuperation of extra ecological water. 

It is important that the program works diversely 

inside the Lehmi and Salmon River bowls, where the 

program incorporates the ability to exchange water 

rights from existing clients. In these bowls, the 

approach is one of recuperation, which requires 

dynamic ecological water the board and a natural 

association with the ability to buy water rights.  

In Idaho, an instream stream appointment might be 

possibly made when there is adequate unappropriated 

accessible water to meet the instream stream right (in 

light of chronicled stream information), and where 

this allotment is close to the base important to protect 

stream esteems (Idaho Code 42-1502, 42-1503). 

These necessities have seriously constrained the 

assignment of instream stream rights in Idaho, and 

under 2% of the stream miles are secured by an 

instream stream (Idaho Water Resource Board, 

2013). Besides, the nature of the earlier assignment 

framework implies that these as of late appropriated 

water rights work to secure the current streams 

against future water asset advancement. Thus, the 

assignment of these rights, while utilizing the 

instrument of ecological water rights, works 

substantially more like a top on water extraction. In 

situations where there stays noteworthy volumes of 

water well beyond the dimension required by the 

appropriated instream streams, they may go about as 

a type of least stream, keeping future water 

assignments from dewatering the stream.  

 

The second precedent originates from Chile, where 

the state water rights office (Dirección General de 

Aguas [DGA]) is in charge of keeping up least stream 

streams. The DGA is in charge of water guideline 

and the executives, however its legitimate limit is 

very restricted by the Chilean constitution (Guiloff, 

2012). For the most part, the DGA must give a water 

right when mentioned, at whatever point the water is 

physically accessible for use. On the off chance that 

there is deficient water to meet all solicitations, at 

that point the DGA must hold an open closeout for 

the water rights mentioned, pitching them to the most 

noteworthy bidder (Bauer, 1997). When the water 

rights are issued, they are ensured as private property 

under the Chilean constitution and the DGA can't 

drop or confine these rights without obtaining them.  

Albeit restricted in legitimate power, the DGA does 

keep up and oversee hydrologic information, just as 

tracking water rights in all actuality, and can lead 

concentrates to illuminate the authoritative branch 

regarding government (Bauer, 1997). Both these 

capacities are vital in supporting the expansion to its 

lawful powers under the 2005 alteration to the 

Chilean Water Code. Under article 129, the DGA 

should now set up a base streamflow each time it 

allows another water right. This is characterized as 

"the base stream that waterways must have so as to 

keep up the current environments and protect natural 

quality" (see Government of Chile, 2007, refered to 

in Guiloff, 2012). In spite of the fact that this 

expansion to the lawful forces of the DGA has 

empowered it, out of the blue, to ensure existing 

natural water routines, the genuine impact of the 

revision has been little. A large portion of the 

waterways in Chile had viably achieved full 

allotment preceding the 2005 change, so not many 

new water rights have been conceded with the base 

streamflow prerequisite (O'Donnell and Macpherson, 

2014).  

 

Both these precedents exhibit the test of utilizing a 

uninvolved EWO to ensure ecological water routines 

after huge volumes of water rights have just been 

conceded. These models additionally feature the 

strain between a wide water assets the board transmit 

and the particular need to assign natural water to 

secure existing biological capacities. Different 

destinations can result in administrative catch by 

existing water clients, and can make irreconcilable 

circumstances while upholding the natural water 

routine. For instance, in the western United States, 

the state office in charge of appropriating the 

instream stream rights is regularly additionally the 

office in charge of implementing consistence; when 

one arm of the organization grumbles to the next that 

instream streams are being extricated unlawfully, this 

can make an apparent irreconcilable circumstance 

when the office demonstrations to compel the 

unlawful extraction by an irrigator. Subsequently, 
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state offices can be reluctant to implement protests 

about unlawful taking of instream streams (Garrick 

and O'Donnell, 2016). 

 

Balancing the pressures of development alongside 

long term prosperity for social, 

economic, environmental and health measures 

requires integrated thinking and specialised technical 

skill. Regeneration, not just sustainability, is the new 

goal for water resources management and planning in 

an increasingly uncertain world. 

Increased water demand across all sectors, coupled 

with growing uncertainty in supply due to projected 

climate change impacts, presents a significant 

challenge to our clients’ operations. In order to 

unlock sustainable social, economic and 

environmental benefits linked to water resources, our 

highly experienced engineers and scientists provide 

support and skills to water authorities, government, 

local councils, and other organisations in varying 

geographies, economies and scales. 

Our water resources management competencies are 

complemented by excellence in related disciplines of 

bulk water infrastructure, including dams, weirs, 

canals and hydropower plants as well as pipelines 

and pump stations and water treatment. 

IX. FLOODING AND DRAINAGE 

 Bulk stormwater master planning and design 

 Water sensitive urban design 

 Sustainable urban drainage system design 

 River and creek networks 

 Hydrologic analysis 

 Flood lines, flood mapping and management 

 Hydraulic analysis and design 

 Natural waterway management and design of 

engineered waterways 

 Fluvial geomorphology and sedimentation 

studies 

 Flood risk management and hazard assessment 

 Disaster risk management 

 

X. WATER FOR INDUSTRY, MINING AND 

MANUFACTURING 

 Management of mine and industrial water 

 Source water vulnerability assessments 

 Improved water use efficiency and resource 

recovery. 
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