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Regional Programme on Water Resources Management for Sustainable Development was organized 

for five days i.e. from 20th to 24th December 2016   at SIRD & PR, Bhubaneswar, Odisha. Twenty Five 

no‟s of participants from line departments were participated in that Training Programme. The course 

was co-ordinated jointly by Dr. Parikshit Sahu, Consultant, Decentralize Planning, SIRD & PR, 

Bhubaneswar and Dr. Siddayya, Associate Professor, CNRM from NIRD&PR. The category of 

participants were Chief  Engineers, Executive Engineers, Deputy Engineers, Asst. Engineers, WUA 

Presidents, Elected Representatives at various levels WCDC/DRDA Officials (PDs/POs & 

APDs/APOs), Line Department Officials (Agriculture, Horticulture, Soil Conservation, Forest, Fishery) 

and NGOs. 

 

Moreover, the training programme was sponsored by National Water Mission, Ministry of Water 

Resource, Govt of India.  

The programme schedule of the training is as follows: 

Time Topic Resource Person 

Tuesday December 20, 2016 

09.30 – 10.00 Hrs Registration & NIRD & PR Film show Course Team 

10.00 – 10.30 Hrs. Inaugural Remarks Director, SIRD 

10.30 – 12.00 Hrs Course Design Course Team 

Participants Sharing of Experiences Participants 

Module I: Water Management for Sustainable Development: Issues and Options 
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Time Topic Resource Person 

12.00 – 13.00 Hrs National Water Policy, Role and Objectives of NWM Dr. Satyanarayan, IFS, 
Advisor,  NWM  

14.30 – 15.30 Hrs Management of Water Resources Dr. Siddayya 

15.45 – 17.00 Hrs Water Audit In Irrigation Projects  Dr. Renu Rani Sethi  

Wednesday December 21, 2016 

Module-II: Integrated Surface and Groundwater Management 

09.30 – 11.30 Hrs Supply Side Management of Surface and Ground Water Dr. S.K. Ambast, 
Director   

11.45– 13.00 Hrs Demand Side Management of Surface and Groundwater Dr. S.K. Ambast, 
Director   

14.30- 17.00 Hrs Catchment Area Protection : Issues and Options Dr. Basudev Behera 

Thursday December 22, 2016 

Module-III: Irrigation Efficiency for Agricultural Growth: Conservation, Development 

09.30 – 13.00 Hrs Water Use Efficiency: A case of Micro Irrigation and 
Community MI 

Dr. Siddayya 

14.30 – 15.30 Hrs. Equity of water: Head, Middle reaches and Tale land 
Framers 

Dr. Renu Rani Sethi 

15.45 – 17.00 Best Practices/Success stories discussion of water 
management 

Dr. U H KUMAR 

Friday December 23, 2016 

08.30 – 19.00 Hrs Field Visit Course Team 

 Saturday December 24, 2016  

Module-IV: Institutional Mechanism: Equity through PIM and WUAs Delegation of Powers  and 
Sustenance 

09.30 – 11.30 Hrs Water Users Associations  Dr. U H KUMAR 

11.45 – 13.00 Hrs Institutional Performance and Sustainability Dr. U H KUMAR 

14.00 – 15.30 Hrs Delegation of Powers: Operational and Financial Dr. Siddayya 

15.45 – 17.30 Hrs Course Evaluation & Valedictory Course Team 

 

Course Objectives 

1. To educate the  participants for conservation and development of water resource;  

2. To train them for efficient management of water resource for sustainable  development; 

3. To teach them the linkage between poverty and environmental degradation and role  of water 
resource management; 

4. To impart knowledge on local institutional mechanisms for efficient utilization of  water resource 
for optimum benefit; 
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Methodology 

60% of the training was in-house sessions/lecture cum discussion mode 

20% of the training was case study discussion/panel discussion 

The remaining 20% of the training was in the mode of field visit and case preparation with the help of 

formation of group-wise as a hole and presentation in in-house session by the participants. 

Thematic Outlook of the Training Programme 

Water is a crucial, but often overlooked element in sustainable development. Water is a key driver of 

economic and social development while it also has a basic function in maintaining the integrity of the 

natural environment. However water is only one of a number of vital natural resources and it is 

imperative that water issues are not considered in isolation. Water is at the core of sustainable 

development and is critical for socio-economic development, healthy ecosystems and for human 

survival itself. It is vital for reducing the global burden of disease and improving the health, welfare and 

productivity of populations. Sustainable development is defined as “development that meets the needs 

of the present without compromising the ability of future generations to meet their own needs.” 

Water is a common good, essential for life. We all have responsibility to respect water as a basic 

resource and use it wisely. Article-24 of the UN Convention on the Rights of the Children states that, 

children have the right to clean water. The Million Development Goals includes the target of reducing by 

half the proportion of the people without sustainable access to safe drinking water. The availability of an 

adequate quantity of good quality of water has numerous implications for economic, social and 

environmental viability of member regions and is therefore essential to their sustainable development. 

As water moves on time and space, consistent with the hydrological cycle, the term „water 

management‟ covers a variety of activities and disciplines. Broadly speaking, these can be divided into 

three categories: managing the resource, managing water services and managing the trade-offs need 

to balance supply and demand. The management of water is not merely a technical issue; it requires a 

mix of measures including changes in policies, prices and other incentives as well as infrastructure and 

physical installations. Contemporary water managers have to deal with an increasingly complex picture. 

Their responsibilities entail managing variable and uncertain supplies to meet rapidly changing and 

uncertain demands; balancing ever-changing ecological, economic and social values; facing high risks 

and increasing unknowns; and sometimes need to adapt the events and trends as they unfold. 

Moreover, effective water management demands transboundary coordination in a context where a total 

of 276 international river basins cover almost half the earth‟s surface and some 273 identified trans 

boundary aquifers underpin various national economies. Integrated water resources management 

(IWRM) focuses on the necessary integration of water management across sectors, policies and 

institutions. 

Need of the Training Programme 

Water resources management is a systematic process for the sustainable development, allocation and 

monitoring of water resource use in the context of social, economic and environmental objectives. WRM 

is based on the understanding that all the different uses of finite water resources are interdependent. 



[5] 
 

WRM is hence a “process which promotes the coordinated development and management of water, 

land and related resources in order to maximize the resultant economic and social welfare in an 

equitable manner, without compromising the sustainability of vital ecosystems.” Water resources 

management is one of the most important challenges the world faces. It is difficult to think of a resource 

more essential to the health of human communities or their economies than water (R. Warren Flint, 

2004). The demand for water resources is continuing to increase. This increase is being driven not only 

by a growing world population but also by the aspirations of that population for an ever increasing 

standard of living (Bartlett, 1999). 

Judicious management of water resources is among the critical policy issues across the continents. The 

need for action in this direction is growing day by day, as countries and communities across the globe 

are experiencing increased water stress in various contexts. Water stress often leads to civil strike and 

conflict. The conflicts can be traced from micro level to global level. At the global level, while water 

conflicts are well known in the Middle East, sharing of river waters between India and Bangladesh 

poses a potential conflict situation. These conflicts are expected to be more frequent in the future due 

to the increasing pressure on the water resource. Increasing inter-sectoral competition between 

agriculture and other users (i.e., drinking water, industry) is adding to the complexity of managing both 

surface and groundwater resources. These conflicts are the cumulative effect of gross neglect and 

miss-management of water resources over the years. For this the problem is not due to absolute 

shortage of water, but due to the absence of proper mechanisms for conservation, distribution and 

efficient use. 

There is a global race for economic development across the countries. Consequently, the depletion of 

natural resources, particularly water posed a great challenge for sustainable development. Developing 

nations are still heavily depending on agriculture which requires enough water resources. 

Simultaneously, the explosive growth of population also amounts huge water for drinking purpose. The 

growth of power sector will also depend on water resources in future more than what it is today. 

Further, the sustainable development of a country certainly depends upon the availability of water 

resources. It depends on the pattern of usages, other alternative water resource. People participation 

and more important is that of precaution in the use of resources. Keeping in view of today‟s situation 

the equitable distribution is one of the important issues in water management for the sustainable 

development. The immediate need of the present day is to manage the water resources in a very 

judicious manner. Water for irrigation purpose is vital demand in developing countries. Water 

management is one of the core areas for sustainable growth of an economy. So the course will cover 

all the core contents. 

Coverage and Content of Course: 

25 % of the course content was theoretical as well as operational components of watersheds (keeping 

in view of the new common guidelines; the course contents were contain novel approach, its departures 

and bridging gaps). It also includes latest data about the country/region/state-specific areas. 

60% of the course contents was covered respective state specific/location specific models, and Finally, 

15% of the course contents was covered NIRD research finding analysis (location-specific) 
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These aspects were discussed through the following modules.  

Module-I: Water Management for Sustainable Development: Issues and Options  

Reduction in Losses in Conveyance Systems  

Reduction in Losses in the Fields  

Water Audit in Irrigation Projects  

Protection of Catchment Areas  

Adoption of Scientific Water Management Practices  

 

Module-II: Integrated Surface and Groundwater Management 

 

a) Supply Side Management of Surface and Ground Water  

b) Demand Side Management of Surface and Groundwater 

 

Module-III: Irrigation Efficiency for Agricultural Growth 

Water Use Efficiency: A case of Micro Irrigation and Community MI 

Equity of water: Head, Middle reaches and Tale land Framers 

Best Practices/Success stories of water management for crop production 

Module-IV: Participatory Irrigation Management (PIM) 

 

Water Users Associations (WUAs),  

WUA Membership  

Institutions: Formation and Sustenance 

Delegation of Powers –Operational and Financial  

WUA Performance and Sustainability  

Conflict Resolution Mechanism 

Major DISCUSSIONS 

Discussion-1- Management of Water Resources in Degraded Lands: Special Reference to Tuber 

Crops Cultivation  

Resource Person- Dr. K. Laxminarayana, Principal Scientist, Regional Centre, ICAR-Central Tuber 

Crops Research Institute, Bhubaneswar 

Theme of Discussion 

Land degradation is a process in which the value of the biophysical environment is affected by a 

combination of human-induced processes acting upon the land.  

Land degradation is the temporary or permanent lowering of the productive capacity of land. It thus 

covers the various forms of soil degradation, adverse human impacts on water resources, 

deforestation, and lowering of the productive capacity of rangelands. 
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Causes for Land degradation include: 

Land clearance, such as deforestation; Depletion of soil nutrients through poor farming practices; 

Overgrazing by livestock and over drafting; Inappropriate irrigation; Quarrying of stone, sand, ore and 

minerals; reducing shelter for wildlife; Exposure of soil after harvesting by heavy equipment 

Monoculture, destabilizing the local ecosystem; Dumping of non-biodegradable trash, such as plastics. 

Soil degradation, e.g. Soil contamination; Soil erosion; Soil acidification; Loss of Soil Carbon. 

Soil erosion, salinity and an absence of vegetative cover are early-warning signs of land degradation in 

dry areas. IWLM develops and disseminates practical, low-cost options to protect soil and water 

resources in dry areas. However, many of the developed technologies are difficult to disseminate in the 

field due to technical, socio-economic and policy constraints.  

The key focus is on: 

Combating land degradation and contributing to the mitigation of, and adaptation to, climate change 

through sustainable management and utilization of natural resources in cropland and rangeland. 

Developments of holistic approaches are needed to improve land management to combat degradation 

(loss of biodiversity, soil erosion, salinization, alkalinization and water logging). 

 For feeding a population of 1.4 billion by 2025, India will need to produce 301 Mt of food grains for 

which 45 Mt of plant nutrients would be needed for producing this much food grains. 

 Demand of chemical fertilizers would be 35 Mt consisting from 5.6 to 8.8 Mt P2O5, 2.3 to 4.7 Mt of 

K2O and the rest nitrogen. 

 Demand will increase by 15 Mt if requirements of horticultural, plantation, sugarcane, potato, 

cotton, etc are included, thus making a total requirement of 45 Mt.  

 Around 324, 130, 2.2, 11 and 3.9 thousand tonnes of Zn, Fe, Cu, Mn & B respectively required by 

the year 2025 for obtaining optimum crop yields.  

The per capita availability of land has declined from 0.39 ha in 1950-51 to 0.16 ha in 2000-01 and is 

expected to decline further to 0.05 ha by 2021 

Area under degraded lands 

The earliest assessment of the area affected by the land degradation was made by the National 

Commission on Agriculture at 148 M ha, followed by 175 M ha by the Ministry of Agriculture (Soil and 

Water Conservation Division). 

The NBSS&LUP estimates projected an area of 187 M ha as degraded lands in 1994 following 

GLASOD methodology and revised it to 147 M ha in 2004.  

The National Wasteland Development Board estimated an area of 123 M ha under wastelands. 
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Water productivity 

Improving agricultural water productivity at the farm level is a complex task. It is achieved by using 

improved crop varieties, applying precision agriculture, using modern irrigation, diversifying cropping 

patterns, and most importantly, improving water management.  

IWLM is developing appropriate technologies and integrated management options to maximize water 

productivity at the plot, field, farm, and basin-scale. 

Improving water and land productivities is achieved through: 

Developing options and tools for improved rainwater productivity in dry land farming systems through 

improved agro-management, germplasm enhancement and use of supplemental irrigation. 

Identifying and integrating appropriate water harvesting techniques in the crop-range-livestock system 

of marginal, drier environments 

Developing packages for increased irrigation water productivity, through improved irrigation 

management, water use efficient germplasm, cropping patterns and scaling out to other areas 

Importance of Tuber Crops 

 Root and tuber crops are the third important food crops after cereals and grain legumes, and 

constitute either staple or subsidiary food for  about 1/5th  of world population. 

 Tuber crops offers good scope for income generation, livelihood and nutritional security to the 

downtrodden people. 

 Having higher biological efficiency and highest  rate of dry matter production. Most efficient 

converters of solar energy. Supply cheaper source of energy to the weaker sections of the society 

and also provide minerals and vitamins. 

Besides contributing to food and nutritional security, tuber crops also create employment opportunities 

for millions of people. 

Discussion-2-Different Irrigation Efficiency measures for crop production: Special reference to 

Commercial crops 

Resource Person- M. Nedunchezhiyan, Principal Scientist (Agronomy), ICAR-CTCRI, Regional 

Centre, Bhubaneswar 

Theme of Discussion 

 Irrigation is a supplemental application of water.  

 It is practiced worldwide on ≈270 million hectares and it consents to produce 40% of our total food.  

 Agricultural water consumption accounts for 70% of total freshwater use. 

Irrigation use efficiency  

„Irrigation use efficiency‟ often agronomists call “On-farm application efficiency” or “field application 

efficiency,” defined as the fraction of the water volume that is consumed by a crop relative to the 

amount of applied water.  



[9] 
 

 Irrigation efficiency is defined as the amount of water used by the plant divided by the total amount 

of water applied (or water delivered to the field) and is also expressed as a percentage. Irrigation 

efficiency includes any losses during the application process from factors such as wind drift, runoff 

and deep percolation. 

 Application efficiencies are defined in terms of percent water used by the plant divided by the water 

added or stored in the soil that is available for crop use. 

 Water use efficiency (WUE) defined as the ratio of crop yield over the applied water. 

  

 

 WUE defined as the ratio of crop yield over the applied water. 

 This requires a shift from maximizing productivity per unit of land area to maximizing productivity per 

unit of water consumed.  

 To maximize WUE it is necessary to conserve water and to promote maximal crop growth.  

 Ways of water conservation  

 Minimizing losses through runoff, seepage and evaporation. 

 Minimizing transpiration by weeds.  

 Promoting crop growth  

 Planting high-yielding crops/cultivars well adapted to local soil and climatic conditions.  

 Optimizing growing conditions by proper timing of planting and harvesting, tillage, fertilization, and 

pest control also contribute to improve crop growth.  

Irrigation Scheduling  

Optimization of irrigation amounts in time and space requires scientific irrigation scheduling practices. 

 Scientific irrigation scheduling is a systematic procedure that calculates an estimated future water 

requirement over relatively short periods of time to meet all crop needs and avoid water over application 

or under application.  

Traditionally, irrigation scheduling is designed to meet full irrigation conditions, but the concepts apply 

equally well to deficit irrigation. Schedules can also be based on plant responses to stress such as 

plant temperature, stem water potentials, growth rates or fluctuations in stem diameters, internodes 
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lengths, measured soil water levels, or calculated on the basis of energy balances and known crop 

response functions, or various combinations of these methods with climate-based approaches  

In his concluding remarks he had discussed the following things; 

 The competition for existing freshwater supplies will require a paradigmatic shift from maximizing 

productivity per unit of land area to maximizing productivity per unit of water consumed. 

 This shift will, in turn, demand broad systems approaches that physically and biologically 

optimize irrigation relative to water delivery and application schemes, rainfall, critical growth 

stages, soil fertility, location, and weather.  

 Emerging computerized GPS-based precision irrigation technologies for self-propelled sprinklers 

and micro irrigation systems will enable growers to apply water and agrochemicals more 

precisely and site specifically to match soil and plant status and needs as provided by wireless 

sensor networks. Agriculturalists will need to exercise flexibility in managing the rate, frequency, 

and duration of water supplies to successfully allocate limited water and other inputs to crops.  

 The most effective means to conserve water appears to be through carefully managed deficit 

irrigation strategies that are supported by advanced irrigation system and flexible, state-of-the-art 

water delivery systems.  

Discussion-3- National Water Mission: Objectives and Mandate 

 

Resource Person- Dr. M. Satyanarayana, IFS,Advisor, National Water Mission & GR, Min. of Water 

Resources, Gol 

Theme of Discussion 

Climate Change Projections for 2030 (base year 1970) 

 Annual mean surface air temperature rise by 1.7-2°C 

 All India summer rainfall increase by 3-7% 

 Himalayan region: increase in annual rainfall by 60-206 mm 

 West coast: increase in annual rainfall by 69-109 mm; winter rainfall to decrease by 19 mm 

 East coast: increase in annual rainfall by 2-54 mm; winter rainfall to decrease by 14 mm 

 North-East: increase in annual rainfall by 0.3-3%; winter rainfall to decrease substantially 

Prime Minister’s Council on Climate Change  

 Evolve a coordinated response to issues relating to climate change at the national level ; 

 Provide oversight for formulation of action plans in the area of assessment, adaptation and 

mitigation of climate change; 

 Periodically monitor key policy decisions.  
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 National Action Plan on Climate Change(NAPCC)  

 It is a policy document prepared by the Prime Minister's Council on Climate Change.  

 Provide guidance  to mitigate and adapt to climate change. 

 GOI launched NAPCC on 30.06.2008 

Discussion-4- Integrated Farming System Approach for solving unemployment problem in 

coastal waterlogged area  

Resource Person- Dr. N. Sahoo, Professor (CIVIL) Temple City Institute of Technology and 

Engineering,Bhubaneswar,Odisha 

Theme of Discussion 

Coastal Water logging & Unemployment 

 The water logging problem in eastern India is mainly confined to deltaic region with sub-humid to 

humid tropical climate. In general, in this region by and large three types of excess water situations 

are encountered viz, (i.) High rainfall associated within very short period with inadequate drainage 

resulting into flood that extends over large areas., (ii.) Accumulation of water over prolonged period 

or seasonal in sporadic localized topographical depressions and (iii.) Intrusion of brackish or sea 

water in deltaic areas. 

 Taking in to account of high rainfall situation and the difficulty in evacuation of high volume of 

water under flooded condition there is absolute failure of rice crop and this increases the 

unemployment as there is no work in the crop lands. Integrated Farming System serves as a 

suitable storage ground, accommodating moderate to low flow volume over large areas extending 

over more than 40.1 million ha. 

The question of sustainability is not only a matter of adequate water availability but also one of 

maintaining the quality. There is a huge gap between irrigation potential created and actual area 

utilized. Action for bridging the gap was initiated by MOWR in 1974-75 through the Command Area 

Development (CAD) Programme.  

 Hence there is a need to increase the productivity per unit volume of water use.  

 For this solutions are to be found out for multiple use of this irrigation water.  

 But since rice is predominant crop in kharif season in eastern region, nothing can be thought of 

excluding rice for multiple use of water in other enterprises.  

 Hence rice based cropping system has to be planned for multiple use of irrigation water.  

 One of the irrigation alternatives may be to irrigate rice land through seepage tanks by side of 

canal.  

 Other alternative may be to conjunctively use surface and ground water (shallow tube well) though 

surface tanks, which can be utilized for fishery, duckery and aquatic crops which is an added 

benefit along with crop to the farmer.  

Water management constraints in irrigated areas  

 Reduced canal carrying capacity due to serious conveyance losses and siltation  

 Inadequate control system resulting in excess use of water at head end and scarcity at tail-end  

 Wild flooding and field irrigation encourages water logging and rise in ground water table  
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 Low water use efficiency due to unregulated flow.  

 Impeded drainage- low productivity  

 Uncertainty of water supply 

 Continuous rice cultivation with traditional implements results in formation of compact subsurface 

affecting other low duty crops adversely 

 Mono cropping with rice and rice – rice system 

 

In his concluding remarks he discussed the following things with the participants  

Water management is to be considered in a holistic manner not in isolation. Socio-economic, 

biophysical, institutional, administrative and technological constraints need to be looked into.  

Several problems of Pani Panchayats need to be addressed; clear vision needed for farmer‟s 

participation, privatization in small scale should be given priority for generation of employment.  

Drainage should receive adequate attention, compensation and rehabilitation are to be expedited, 

water regulation to be done as per advice of agricultural department, low water demanding crops are to 

be encouraged in the cropping pattern, heavy duty crops need to be taxed higher than low duty crops, 

research should identify cost effective implementable water management technology for various 

watersheds, command area and agro-eco systems (rain fed, irrigated, coastal and hill and mountain).  

Impact of modern water management technology should be evaluated on farmers field in relation to 

ITK, crop diversification compatible with land capability, classification including water resources should 

be properly planned and effectively implemented.  

 

Similarly the other Resource Persons were discussed their topics as per the schedules. 

On 24th December at 5.30 PM after distribution of course completion certificates and other training 

materials to the participants the training programme was ended with the vote of thanks 
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List of Participants 

Sl 
No. 

NAME DESIGNATION ADDRESS 

1 SUPARNA NAYAK ASST.EXECUTIVE ENGINEER BHUBANESWAR 

2 NAKULA NAHAK APD, WATERSHED DHENKANAL 

3 SITARAM PRADHAN ASST.CONS OF FOREST BHUBANESWAR 

4 ALOK RANJAN HOTA ASST CONSERVATOR OF FOREST KHURDA 

5 SHYAMAL DUTTA ASST.FISHERY OFFICER CUTTACK 

6 SHRABANI MOHARANA ASST. AGRICULTURE OFFICER KHURDA 

7 PRAKASH CH NAG ASST. DIRECTOR SOIL 
CONSERVATION 

KHURDA 

8 RAMAKANTA PARIDA A. S. C. O NAYAGARH 

9 GOLAKHA CH MAHALI APD, BALASORE BALASORE 

10 MANORANJAN KAR APD, CUTTACK CUTTACK 

11 RABINARAYAN PATTNAIK DFO, CUTTACK CUTTACK 

12 BANSHIDAS BOSE ADDL. F.O CUTTACK 

13 SANGRAM KESHARI KAR AFO CUTTACK 

14 PITABASH SAHU ADDL. P.D.WS KANDHAMAL 

15 MANOJ KU BARIK AAO, BALUGAON TANGI 

16 DINESH KU PRADHAN AFO CUTTACK 

17 SANTOSH KU JENA AFO CUTTACK 

18 BANSHEEDHAR MISHRA APD, JAJPUR O/O PDWS, JAJPUR 

19 SUBRATA RAY AAO O/O DA & FP 

20 TATINI MOHANTY AE O/O C.E, DS,BBSR  

21 LAXMI JENA JE O/O the C.E, D.S 

22 PRANAYA CHANDRIKA SAMAL AE O/O the C.E, D.S 

23 KALPANA MAHARATHY JE O/O the C.E, D.S 

24 SAJNA SAGARIKA PANDA TRAINING COORDINATOR SMMU, OLM 

25 TAPAN KU MOHANTY ASST HORTICULTURE OFFICER O/O DDH, CUTTACK 

 


