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Foreword 

The Government of Nepal realizing the pivotal role of irrigation in increasing agricultural 

production and productivity, emphasize on implementation and promotion of sustainable and 

efficient irrigation systems, since the beginning of planned development process in the 

country based on opportunities to intensify and diversify agricultural production. Such past 

efforts have made substantial improvement in the available irrigation infrastructures, human 

resources and institutional built up in the public and private sectors. In the present context, 

irrigation sector needs to focus on making optimal use of available physical and institutional 

infrastructures for the expansion of irrigated area for year round irrigation. This calls for 

coordinated and concrete efforts of all the stakeholders in the process of planning of the 

utilization of water resources with due priority to the multipurpose projects in the irrigation 

sector. 

 

To review the achievements and explore future opportunities and challenges, Department of 

Irrigation has been organizing a national level irrigation workshop/seminar every fiscal year 

since last four years. In continuation to it, National Irrigation Seminar themed “Challenges in 

Irrigation Development and Management” held on 2067 Ashar 27-28 (July 11-12, 2010) 

brought national level stakeholders from Government and Non Government sector in one 

forum to discuss the various issues and aspects of irrigation. This proceeding report is a 

collection of above findings and it is hoped that it will be more helpful in fulfilling the future 

need for planning of irrigation development and management. 

 

On behalf of Department of Irrigation, I would like to thank INPIM-Nepal and IWMI-Nepal 

for being the co-organizer in hosting the seminar. My special thanks go to Hon. Minister Mr. 

Bal Krishna Khand, Irrigation Minister for his support and guidance for overall irrigation 

development and management. I am especially thankful to Er. Uma Kanta Jha, Secretary, 

Ministry of Irrigation for his constant encouragement and support in conducting the seminar. 

Paper presenters are well acknowledged for their valuable technical papers and presentation. 

The participants are also equally acknowledged for the active participation and lively 

discussions.  

I would like to thank Er. Uttam Raj Timilsina, DDG, DOI and all others members of seminar 

organizing team for their laborious work in organizing the successful seminar. Lastly, I 

would like to extend my appreciation to all who were directly or indirectly involved to make 

this seminar successful.  

 

Anil Kumar Pokharel  

Director General  

Department of Irrigation 
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1. INTRODUCTION  

1.1. Background  

Department of Irrigation (DOI) has been organizing National Workshop every year since 

2007.The aim of the workshop is to review the activities/achievements and evaluate them, 

discuss the setbacks and establish future agendas and their working modality and 

methodologies. Senior level officials from the Ministry of Irrigation and its line agencies 

participate in the workshop. Fourth edition of the National Workshop was held on July 11-12, 

2010 in Hotel Country Villa, Nagarkot. It was jointly organized by Department of Irrigation 

(DOI), INPIM-Nepal and IWMI-Nepal. Altogether twelve papers were presented in the 

workshop remaining on the periphery of the given theme and sub-theme. The workshop was 

attended by 70 experts and intellectuals from Ministry of Irrigation and Water sector. 

1.2. Rationale of Workshop  

Nepal, once a food exporting country during 1980s now spends nearly US$ 30.7 million to 

import rice and another US$ 769,000 for wheat from India and Bangladesh to feed its 

population (CBS, 2008). The agricultural production is in the decreasing trend. This year 

production losses above 50 percent were reported in 7 out of 24 mid and far-western districts, 

attributable to several local disasters, including drought, heavy snowfall and a hailstorm. On 

top of that, an unpredictable monsoon season, normally June to August has caused additional 

concern (FAO, 2010). Growing population, constant arable land, traditional farming 

practices, natural adversities (for example, pests and diseases), adverse climatic phenomenon 

and calamities, and adverse changes in both input and output prices are the major causes of 

decreasing trend of agriculture production. 

To cope with the increasing demand in agricultural production and decreasing trend in the 

agricultural land, intensifying agriculture production is the only hope to fulfill the gap. In this 

aspect, year round irrigation plays a vital role in agriculture intensification.  Development of 

irrigation system itself is a challenge these days because of increasing capital cost for 

construction and management. In addition adverse topography and poor roads and unstable 

political conditions play a vital role. Despite of uncountable efforts to improve irrigation 

sector; institutional challenges, resources distribution, effect of climate change, 

commercialization in agriculture are some of the causes for the set back in the development 

in Nepal. Taking above mention concern into consideration, Irrigation National Seminar, 

2067 was formulated.  

1.3. Seminar Objectives  

The overall objective of the seminar was to review the achievements and assess the 

constraints in irrigation development and to explore the future roadmap to maximize the 

benefits. In this context, the specific objectives of the seminar were to:  

• Critically review of the past plans and polices, and analysis of their pros and cons for 

development of year round irrigation.  
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• Explore new concepts and tools to improve the existing plans and policies.  

• Assess the possible impacts of the federalism on natural resource distribution 

especially in water.  

• Assess the ownership of irrigation infrastructure in federalism.  

• Assess the impact of climate change on irrigation, exploration of mitigation measures 

and adopt alternatives to minimize its adverse effect.  

• Explore options to develop the feeling of ownership and accountability in beneficiary 

farmers.  

• Explore approaches for irrigation financing and commercialization.  

1.4. Content of the Seminar  

The theme of the Workshop was "Challenges in Irrigation Development and Management". 

However it was divided into five sub theme to adapt the present political transition of the 

country and climate change. Thus five technical sessions given below were conducted. Those 

sessions were closely linked and formulated according to the expected outcomes and 

objectives. 

1. Year Round Irrigation 

2. Federalism and Resource Distribution  

3. Climate Change 

4. Participatory Irrigation Management  

5. Commercialization and Professionalism in Irrigated Agriculture.  

Following twelve technical papers that focused in the above mentioned sub themes were 

presented in the seminar.  

S.No Paper Title Author(s) 

1 
l;+rfO ljsf; tyf Joj:yfkgsf] nflu l;+rfO P]gM cfjZostf / 

k|efjsfl/tf 

Uttam Raj Timilsina,  

Niwash Chandra Shrestha 

and Uddhab Prasad 

Bhattarai 

2 
Retrospective of the Irrigation Related Policies: Post-

1990 era 
Ashish Bhadra Khanal 

3 Operational Challenges for Lift Irrigation Pumps Rajan Man Shrestha 

4 l;+rfO ljefusf] ;+:yfut ljsf;df yk ;"wf/sf k|of;x? Sagar Kumar Rai 

5 
s[lif If]qdf jftfj/)fLo k|efj tyf ;+l#otfdf &"nf l;+rfO cfof]hgfsf 

r"gf}tL / To;sf] ;dfwfg jf/] cjwf/)ff kq Durga Raj Pant 

6 Adapting Climate Change in Irrigation Sector 
Mahendra Bahadur 

Gurung 

7 
Climate Change: Impacts for poverty reduction and 

challenges of achieving secured livelihood in Nepal 
Laxman Neupane 

8 
hnjfo' kl/jt{g / dlxnf 

 
Sanu Maiya Shrestha 

9 
Participatory Irrigation Management : Lessons to learn 

from FMIS 

Suman Sijapati and 

Tribhuwan Paudel 
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1.5. Participants  

Irrigation experts and intellectuals from different organization participated in the seminar. 

They were selected on the basis of the following categories: 

• Paper contribution  

• Special invitees 

• Official representation from Ministry of Irrigation  

• Official representation from Water and Energy Commission Secretariat 

• Official representation from Department of Irrigation  

• Official representation from Department of Water Induced Disaster and Prevention  

• Official representation from  International Water Management Institute (IWMI)-

Nepal  

• Official representation from International Network for Participatory Irrigation 

Management (INPIM)-Nepal  

• Seminar Management Committee 

 

 

 

 

  

10 
Participatory Irrigation Management : Listening to 

farmers in Nepal 
Susan Shakya 

11 Challenges in Financing of Irrigation Systems Madhav Belbase 

12 
Institutional Dynamics of Bhorle Canal Agriculture 

Cooperative, Bungmati, Lalitpur 

Ganesh Raj Khaniya and 

Ram Hari Sharma 



10 
 

2. PROCEEDING  

2.1. Registration and opening session  

The seminar was inaugurated by Mr. Bal Krishna Khand, Hon. Minister, Ministry of 

Irrigation (MOI) on 11
th

 July, 2010 afternoon at Hotel Country Villa, Nagarkot, Bhaktapur. In 

the opening session Hon. Minister Mr. Bal Krishna Khand was the chief guest and Er. Uma 

Kanta Jha, Secretary, MOI, Er. Shital Babu Regmee, Secretary, Ministry of Peace and 

Reconciliation (MOPR) and Mr. Ram Prasad Meheta, President, National Federation of 

Irrigation Water User‘s Association – Nepal (NFIWUAN) were the special guests. Er. Anil 

Kumar Pokherel, Director General, DOI chaired the opening session and Er. Devraj Niraula, 

SDE of DOI was the Master of Ceremony.  

Er. Uttam Raj Timilisina, DDG, DOI welcomed the participants and highlighted the needs of 

this seminar in the present context. The collaboration with IWMI-Nepal and INPIM–Nepal in 

the seminar was to synergize the common objective that has been followed by these 

organizations in the field of irrigation development.   

Er. Basu Dev Lohanee, SDE, DOI in brief presented the design and content of the seminar. 

He highlighted the different activities, the overview of the session structures and their 

objectives. He outlined the expected outcomes of the objectives and stressed on the active 

participation.   

Mr. Ram Prasad Meheta, Presentation of NFIWUAN thanked the organizing committee for 

the invitation; mentioned the difficulties farmers are facing due to inadequate water for 

irrigation and lack of market. He suggested for the involvement /participation of the Water 

User‘s Association (WUA) in different level of decision making in irrigation development 

programs.  

Secretary, Er. Uma Kanta Jha wished for the success of the seminar. He told climate change 

and federalism are burning topics for the water management in recent days. So, he 

encouraged participants for sharing their knowledge and expected sound decision.  

Secretary, Er. Shital Babu Regmee opined that the whole irrigation development process has 

to be result oriented and focus on the functional system. He appreciated the content and 

objectives of the seminar and said that technical sessions are very relevant to the present 

changing context of Nepal. He encouraged participants for the fruitful outcomes of the 

seminar.  

Hon. Minister, Mr. Bal Krishna Khand expressed his consent for the success of the seminar. 

He mentioned about the government agenda for the development of the water resources 

management and further suggested the concept of multipurpose projects is now the need for 

the country. He opined that there are lots of challenges in irrigation development due to 

difficult terrain, low investment and poor management.   

The opening session was closed by the chairperson, Director General of DOI, Er. Anil Kumar 

Pokherel. He explained the importance of the national irrigation seminar and its objectives. 
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He suggested this was an appropriate venue to bring together irrigation intellectuals, experts 

and stakeholder in a common forum to discuss the development and challenges in the 

irrigation sector in the present context. And he is optimistic that, this seminar will give a 

proper guideline for the future irrigation development activities.  

2.2. Session I: Year Round Irrigation  

First session was chaired by Er. Uma Kanta Jha, Secretary, Ministry of Irrigation and the 

rapporteur was Er. Shishir Koirala, SDE, WECS. Three technical papers were presented in 

this session. The first paper highlighted on the need of Irrigation Act to achieve the ambitious 

ambition of year round irrigation. Likewise, the second paper gave the flashback of irrigation 

related policies developed and implemented after 1990s and their effectiveness and 

constraints and the third paper highlighted on the operation challenges for the lift irrigations 

system.  

2.2.1. Irrigation Act: Need and Relevance  

Er. Uttam Raj Timilsina, DDG, DOI presented the paper on irrigation Act: Need and 

Relevance. He mainly focused on Water Resources Act, Policy, Regulation and their 

constraints and need of Irrigation Act in changing context of water demand, water rights and 

its utilization and management. Water Resources Act 2049 has given emphasis on 

authorization and sustainable use of surface flow for hydropower generation. Concern of 

environment protection of water resources is shown together with ambitious targets where 

ownership on water resources, development and use of water resources, utilization 

prioritization, power generation, and penalty are well defined. Similarly, he also highlighted 

the Irrigation Regulation 2056, which has made provision that for beneficial use of water 

resources like irrigation, government agency and users are given responsibility. This 

regulation also emphasized on involvement of water user associations (WUAs) on 

development and management of irrigation systems and management of irrigation service fee. 

He then highlighted the Irrigation Policy 2060 which has aimed, year round irrigation, 

strengthening water users‘ role and capacity building. Likewise, he also added the objective 

of National Agriculture Plan 2061 where irrigation is emphasized for increasing agriculture 

production. In spite of all these efforts, reliability and adequacy of irrigation water is still an 

issue. In such, Irrigation Act is expected to fill the gap of issues that are raised and are 

incomplete in irrigation water utilization and its management in earlier developed Water 

Resources Act, 2049.  

Er. Timilsina mentioned act and policies developed so far and their pros and cons and then he 

explained the importance of Irrigation Act to ensure food security with reliable and effective 

irrigation service through optimized and sustainable use of water resources. This act is also 

expected for facilitating effective performance of Irrigation Policy 2060 as well as well 

coordination between DOI, Local Development Ministry and Agricultural Ministry for 

avoiding duplication. He then forwarded aspects that need to be incorporated in Irrigation 

Act, like, importance to agricultural productivity while allocating irrigation from the water 

resources, protection by law in collecting financial resources and irrigation service fee, 
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involvement of water users association, private and public stakeholders for irrigation 

development and management. Collection of Irrigation Service Fee (ISF) and its utilization in 

Operation and Maintenance (O & M) is another imperative part to be considered in act. He 

concluded his presentation with giving overview of inclusion of act for water source 

protection, equitable right based approach and sustainable use and conservation of water 

resources.  

2.2.2. Retrospective of the Irrigation Related Policies: Post - 1990 Era  

Er. Ashish B. Khanal, SDE,DOI presented paper highlighting on the policies, rules, 

regulations and plans related to irrigation sector formulated after 1990 and their pros and 

cons. He highlighted the Irrigation Master Plan (IMP) developed in 1990 which has 

emphasized on irrigation management improvements, groundwater development in terai, 

surface irrigation system in hill and terai, and concept of multipurpose projects. He discussed 

about the promulgation of Irrigation Policy in 1992, Water Resources Act (WRA) in 1992 to 

replacing the previous Canal and Electricity Act (1967) and Agriculture Perspective Plan 

(APP) in 1995, focusing irrigation as a principal input for agriculture development. He 

pointing out limitation and constraints of APP, highlighted how target irrigation area was not 

met due to removal of subsidy in Shallow Tubewell (STW).     

Water Resources Strategy (WRS) was developed in 2002 with objective to develop and 

improve irrigation strategy formulated during APP and also multipurpose storage projects 

that are economically viable. Similarly, National Water Plan (NWP) 2005 was developed to 

operationalize the Water Resources Strategy of Nepal. He drew attention on the objectives 

behind development of NWP like, promotion of Integrated Water Resources Management 

(IWRM) and update on short-, medium-, long- term action plan for irrigation sector than in 

WRS but still various conflicts related to land acquisitions, ISF collection, WUA role etc. has 

been created by these act, policies and regulation. 

He concluded with some recommendation where he highlighted the need of inter basin water 

transfer and multipurpose storage projects, legislative provisions for ground water use and 

management, need of strong monitoring and evaluation mechanism to fulfill the plan 

envisaged by APP and WRS.  

2.2.3. Operation Challenges of Lift Irrigation systems  

Er. Rajan M. Shrestha, Mechnical Engineer, DOI focused on operation challenges of 

Marchawar Lift Irrigation System (command area 3,500 ha) fitted with axial flow pump 

which is used for low head discharge. The pumps in this system can only be operated when 

river level is above 90 m amsl. There are 10 pumps (1 pump at each intake gate) and no more 

than 5 pumps can be operated at a time when river level is between 90 and 90.30 m amsl. 

These pumps are in operation since 1997 and have ran for 57,260 hours, and during this 

period these pumps have undergone repair nearly 67 times. The pumps are operated during 

paddy and wheat season and the break downs are frequent/ prominent during wheat seasons 

when river level is below the minimum required level, i.e. 90 m amsl. Mr. Shrestha 

emphasizing on break down of pumping systems, explained reasons for it are poor operation 
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and maintenance practice, wear and tear of guide bearing, operation of pump below the 

recommended safe water level etc.   

In the conclusion, he recommended adequate budget for operation and maintenance, qualified 

pump operators and alternate irrigation facility for dry season when the water level in the 

river is below the recommended safe level.   

2.2.4. Group Discussion  

Secretray Er. Shital Babu Regmee in regard to the first paper said the need the common 

agenda of farmers, MOI and politicians with respect to ISF collection and irrigation policies. 

He also stress on the need of making similarity in irrigation policy with neighboring country.  

Mr. Ram Prasad Meheta, President and NFIWUAN pointed out the common problems to the 

farmers, highlighting the water availability to tail users, high service charge of the operation 

of pump etc and demanded for the subsidy and support to farmers in pumps and farm 

machinery operations.  

Er. Shiv Kumar Sharma giving general overview on papers presented said, Ministry of Land 

Reform and Management need to enhance the land use policies incorporating irrigation in it.  

He also highlighted the need of multipurpose use of water. Similarly, Er. Madhav Belbase 

pointed out the need of Integrated Water Resources Management (IWRM) and economic use 

of water as included in WRS.  

In response to the issues raised, Er. Uttam Raj Timilisina said that while drafting Irrigation 

Act, first priority must be given to irrigation system development and management with 

minimized procedural obstacles and added the creation of favorable environment for active 

water user role in development and management. Similarly, Mr. Rajan Man Shrestha 

suggested on need of restructuring and improving lift irrigation systems and added the need 

of research on new technologies in lift irrigation and accordingly developing and 

modernizing the existing systems.   

2.3.  Session II: Federalism and Resource Distribution 

The session was chaired by Er. Shital Babu Regmee, Secretary, Ministry of Peace and 

Reconciliation and rapporteur was Mr. Babu Ram Adhikari, Chief Administrative Officer 

DOI. Two papers were presented in this session. First paper on the organizational 

development and improvements needed in DOI while second paper on the environmental 

effect on agriculture and challenges on big irrigation projects due to federalism.  

2.3.1. Incremental Change in Department of Irrigation for Better Institutionalization  

Mr. Sagar Kumar Rai, Chief Hydrogeologist, DOI gave a brief introduction on the history of 

development of DOI institutional organization since 2009 B.S. He highlighted about the 

present structure and value of an ideal organization and detail analysis of DOI in terms of 

human resources management and organizational structure. Likewise, he also indicated 

present weakness of DOI and mentioned some creative ideas for its development.  



14 
 

He raised the issue of unbalance budget allocation in terai and mountain region; as 69.96 % 

of total budget is allocated in terai and only 30.03 % in mountain region. He also raised the 

issue of lesser number (36.5 %) of field offices in mountain regions though it covers the 

significant agricultural area (48%) of the country and higher percentage of population (52%) 

are inhabitant in it. He then drew attention to the technical post in DOI in different levels and 

executive post according to educational background. He forwarded few issues for discussion 

such as (i) organizational structure (ii) executive position and approved post according to 

educational background.  

Finally, he suggested few recommendations for upgrading organizational setup where he 

emphasized on establishing 37 divisional offices each covering 2 districts and a unit office 

under each division for the adjoining district so in total 38 unit offices. He also added the 

need of establishing ground water irrigation divisional office under DOI and coordinator 

office to coordinate those proposed ground water divisions; merge the existing ground water 

projects under the divisional offices and appoint pertinent technical person as an Executive 

Director. He also emphasized on the proper and appropriate adjustment and distribution of 

responsibilities. He concluded his presentation stressing on need of reorganizing the DOI 

structure with creating role for every personnel.  

2.3.2. Effect of Environment in Agriculture and Challenges in Big Irrigation Projects 

in Federalisms and its Solutions  

Mr. Durga Raj Pant, Bagmati Irrigation Sytem divided his presentation in two parts (i) 

environmental effect on agriculture where he highlighted the climate change effect on 

agriculture and (ii) on challenges on big irrigation projects due to federalism.  

He highlighted the present consequences of climate change where fruits are ripening before 

time and significant change in monsoon pattern is observed. He also mentioned the difference 

of one month in every 120 years due to leap year‘s one day succession and suggested of 

adjusting the climatic calendar according to it, and according adjusting the agricultural 

pattern.   

The second part of his presentation was focus on federalism and natural resources distribution 

and authority. He said that, there is lots of management, policy challenges in exercising the 

federalism in the context of ownership in natural resources. In context of water resources 

management and ownership, extensive homework needs to be done to minimize to possible 

conflicts. Similarly, while implementing national priority programs it is need to address the 

afflicted communities and arrange for their reasonable compensation.   

Currently there 25 countries under federal administrative system and country like Mali, 

Cameroon, Uganda, Checkoslavakia has returned from federal administrative system to 

unitary system. The few advantages of federal republic - power and resources will not be 

centralized, rather it will be in control of state government, state will have authority for 

planning and developing; general people will have right and easy excess on any development 

work, etc. He also pointed out the disadvantage of federalism - greater control over resources 

(natural) because regional government is directly accountable to regional majority, which 
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may be a minority at the national level; difficult to withstand the expense of central as well as 

state government, frequent conflict on state boundary and resources, possibility of frequent 

change in constitution due to different causes and its pressures, etc. Summarizing his 

presentation he said because of these various technical problems, there may be complication 

in big irrigation projects in federalism as there may be chances of headwork/intake in one 

state, canal system in other state and command area in the different state. Thus, he suggested 

on drafting definite criteria for natural resources use and management along with preservation 

of rights of local community and also added the need of direct control by Central 

Government on such resources.  

2.3.3. Group Discussion  

In light of the climate change effect on agriculture, few suggestions were given like new 

possibilities should be explored - new crops can be cultivated in hilly regions where there 

used to be snow all round the year. Queries were raised regarding the water resources 

distribution in other federal countries like India. Water and natural resources should be well 

integrated as they will be more scarcity in the days ahead. Some of the participants mentioned 

that 40% of success or failure of federalism rest on proper distribution of natural resources 

among states and centre state relation.  

2.4. Session III: Climate Change  

The session was chaired by Er. Bhuwanesh Kumar Pradhan, former Secretary, then Ministry 

of Water Resources and the rapporteur was Er. Ezee G.C, SMTP, DOI. Three technical 

papers were presented in this session which highlighted on cause and effect of climate change 

and possible adaptation and mitigation measures.  

2.4.1. Adapting Climate Change in Irrigation Sector  

Joint Secretary, Er. Mahendra Bahadur Gurung presented paper highlighting the climate 

change effect on irrigation sector and its possible adaptive measures. He cited 

Intergovernmental Panel on Climate Change (IPCC), 2007 report which defines climate 

change as warming of the climate system in unequivocal, as in now evident from 

observations of (1) increase in global average air and ocean temperature (2) widespread 

melting of snow and ice and (3) rising global average of sea level. In relation to climate 

change due to emission of green house gas (GHG) in atmosphere; sectoral share of Global 

Green House Gas emission from agriculture contributes is 13%. The impact of climate 

change in Nepal which is visible - decreasing water in sources and adverse climatic 

phenomenon and its consequence on irrigation and impact on crop production. He 

highlighted on sequestration process where one ha. of forest stores about 50 tonnes of CO2 as 

a sink. Similarly, stressed on technical potential for GHG mitigation in developing countries 

estimated to account for three fourth of global technical potential, with Asian accounting for 

40%, Africa 18% and Latin America and Carribean 15%.  

He gave overview of development on climate change awareness and said; global awareness 

has led to development of few policies to tackle climate change effect, which was initiated in 
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Rio De Jenerio (Brazil) in 1992 where 150 countries participated. The convention forwarded 

two guiding principles (1) to reduce GHG emissions and mitigate the adverse impacts and (2) 

identify the vulnerable areas and adopt the climate change adaptation measures. Likewise, 

Government of Nepal has also initiated the efforts towards conserving environment since 

sixth periodic plans and briefly highlighted few such policies.  

He then concluded his presentation with some recommendation where he talked about river 

basin transfer, storage schemes, allocation of budget for action research and collaboration 

between stakeholder organizations as adaption and mitigation options in irrigation sector. 

Research based action plans, insurance against climate change risk and adaptation in 

cropping calendar were few approaches which he forwarded.  

2.4.2. Climate Change: Impacts for Poverty Reduction and Challenges of Achieving 

secured Livelihood in Nepal  

Mr. Laxman Neupane, Centre for Policy Studies and Rural Development defined climate 

change as consequence of retention of green house gases in earth atmosphere and the causes 

of emission of GHGs - fossil fuel burning, agricultural residue, transportation, fertilizers, 

industrial activities, etc. Due to increases in GHG according to General Circulation Models, 

there will be significant increase in temperature and precipitation change in Nepal. 

He cited the possible impact of climate change on water resources and adaptation strategies in 

different sector like domestic, tourism industry and agriculture with benefits and constraints. 

He focused on development and management interventions that have impact on poverty 

reduction in country like Nepal where over 38 percent population lives below poverty line. 

The growth without poverty can be only achieved once climate change strategy is aligned 

with the development intervention. This leads in securing livelihood of poor. 

2.4.3. Climate Change and Women  

Ms. Sanu Maiya Shrestha, Senior Agricultural Economist, DOI mentioned causes and effect 

of climate change and global warming and its impact on the life of the women especially in 

developing countries like Nepal. She highlighted on the proceedings of different convention 

regarding environment and climate change from 1972 Stockholm Summit to 2009 

Copenhagen Conference. In addition to this, she focused on the overall development of 

women; Women in Development (WID), Women and Development (WAD) and Gender and 

Development (GAD) concepts; and the status of women‘s development in Nepal and on 

women‘s role in agriculture. She pointed out in 1981, 34.6 % women‘s population was 

involved in agricultural activity which increased to 48% in 2001; which may be due to 

migration of male population in search of better jobs, 33% participation of women in WUA 

(Irrigation Policy, 2060) and gender planning in the ongoing irrigation projects like IWRMP, 

CMIASP and so on. 

She cited the effect of climate change on agriculture, livestock, settlement, water source, 

health, energy, natural disaster, etc and possible mitigation options to address it. Furthermore, 

she mentioned about the National Adaptation Program of Action (NAPA) and Mountain 
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Alliance which are working towards developing adaptation methodologies for climate change 

effect.  

2.4.4. Group Discussion  

Er. Shiva Kumar Sharma referring to the first paper of session raised a query about 

development effort in Nepal in regards to climate change response and its qualitative 

influences and suggested the need to enter into global networking to address climate change. 

Similarly, he recommended Mr. Neupane for verification of IPCC trend and prediction on 

climate change to local level so as to develop proper response measures. Mr. Baburam 

Adhikari suggested it is possible to minimize the negative effort of climate change so it 

necessary to focus on adaptation measures in long terms and short terms. He asked to 

highlight the positive side of climate change also. Er. Uttam Raj Timilisina raised the issue of 

water saving techniques while Er. Madhav Belbase emphasized on research need to be done 

to predict water availability for new irrigation system design. He also raised the issue of 

association of poverty with climate change.   

Er. Mahendra Bahadur Gurung, responding to issue raised accepted the need of vigorous 

research that needs to take place to answer all the consequences that may cause due to climate 

change and development of mitigation and adaptation measures. Mr. Neupane added the 

constraints of budget for research and Ms. Shrestha stated that 300 mitigation strategies plan 

has been developed by NAFA to respond to climate change and would be publicize soon.  

2.5. Technical session IV: Participatory Irrigation Management 

The session was chaired by Er. Madhusudan Paudel, Joint Secretary, MOI and Er. Kishor 

Kumar Bhattarai, DOI was assigned with task of rapporteuring. Although three papers were 

listed for presentation but only two papers were presented. Both the papers were on the 

lessons to be learned from the farmers on participatory approach in irrigation management 

based on the experiences.  

2.5.1. Participatory Irrigation Management: Lessons to learn from FMIS  

The paper was based on the case study of two irrigation systems Rani Jamriya Kulariya 

Irrigation System of Bardiya district and Gadkhar Irrigation System of Nuwakot district, 

representing terai and mountain region respectively. Presenting the paper Mr. Tribhuvan 

Paudel gave a brief introduction on the historical background of WUAs inception, description 

of WUAs activities, management practices, rules and regulation and mechanism to enforce it. 

Rani Jamriya Kulariya Irrigation System is large in comparison with other irrigation systems 

(FMIS and AMIS) in Nepal. Managing such a large system is itself a challenge. Adding to 

that lack of necessary infrastructure like head regulator and other controlling and regulating 

structures makes it more complicated. Study of successful farmers managed system like this 

gives ample opportunity to scholars, personal involved in irrigation management and other 

interested to learn essentials of proper irrigation management.  
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He mentioned about the organizational set up of water user's committee since 1952 and this 

set up has been modified and rules amended from time to time. This system which retains its 

traditional basics is still functional and working commendably. But now due to lack of non 

availability of human resources as most of the working age people are in other countries or 

other part of the country as labours the O & M of the irrigation system is being affected. 

2.5.2. Participatory Irrigation management: Listening to farmers in Nepal  

 

The paper was based on the case study on the methods adopted by LILI in making irrigation 

projects funded by them more transparent. Er. Susan Shakya, LILI/HELVETAS emphasized 

the importance of activities like public hearing, public review and public auditing. The 

tension and discontent among beneficiaries arises because of false and biased accusation; and 

this can be minimized by public hearing, public review and public auditing.  

2.5.3. Group Discussion  

Both papers drew attention from participants which was reflected in lively discussion that 

followed. All together sixteen participants put their questions, queries and remarks before 

presenters. Commenting on the first paper Er. Mahendra Bahadur Gurung mentioned that as 

only two cases were considered it can be at the best labeled as finding and it will not be 

appropriate to draw any conclusion and secondly two cases taken differed very much in size 

so cohesiveness is lacking. He further quarried about appropriate parameters regarding 

sustainability. Regarding mobilization in Rani Jamriya Kulariya Irrigation System some 

opined that old system was basically forcing people for participation as there was nothing for 

self motivation. Participants were convinced that government intervention was necessary as 

some of the structures built and rebuilt were beyond farmer‘s capacity but they equally felt 

that these interventions made them more dependent and less efficient. For those who are 

involved in irrigation management the task ahead is to garner support that is self esteemed 

and not forced one.   

Former Secretary, Er. B.K. Pradhan suggested preparing a catalogue of FMIS as it will be a 

great contribution to irrigation sector. Similarly, he requested Mr. Shakya to provide their 

data to DOI. Almost all participants lauded and passed positive comments for public auditing 

and public hearing system. Participants were also curious to know about LILI/Helavetas 

approach for conflict management. Question regarding coordination between DOI and 

LILI/Helvetas also cropped up. Similarly, participants were curious to know how INGOs like 

LILI select projects. Whether it is demand driven or supply driven, what are the project 

selection criteria and participation criteria, etc.? Where WUAs are registered? Are INGOs 

using government rules and regulations or not? What is the farmer‘s contribution?   

Er. Sushan Shakya furnished answer to all the questions raised. He informed that since LILI 

project is under bilateral agreement between GoN and Swiss government they are obliged to 

follow government rules and regulations. Project size is less than 25 ha. in hills and less than 

200 ha. in terai. As per him LILI is working in 8 districts after formal MoU with respective 
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DDCs. Administrative cost is about 19 to 24 percent of the project cost. Projects selected are 

demand driven as request most come through VDC and DDC. Monitoring is done after three 

years - changes brought by project. But he admitted that because of petty politics public 

auditing is creating some problem as well resulting in non utilization of allocated budget.      

2.6. Technical Session V: Commercialization and Professionalism in 

Irrigated Agriculture 

The session was chaired by Er. Ishwor Raj Onta, Ex-President, Nepal Engineering Council 

and repporteur was Mr. Andy Prakash Bhatt, the Senior Divisional Hydrogeologist, MOI. 

Two technical papers were presented in this session. The first paper was based on opening 

opportunities and options for irrigation financing by reviewing the policies and the second 

paper was based on transformation of water user‘s association into cooperatives and its 

effectiveness in irrigation system management.  

2.6.1. Challenges in Financing Irrigation Sector in Nepal  

Er. Madhav Belbase, SE, MOI cited with an issue of percentage of irrigated land utilization in 

agricultural productivity worldwide and linked it with Nepalese context. In the world, 40% of 

the agricultural productions come from 17% of the land with irrigation facility where as in 

Nepal, 46% of the agricultural productions come from 39% of the land. He highlighted the 

history of irrigation financing in Nepal where farmers were responsible for operation and 

maintenance and also in financing of the capital costs.  

Government policies changed with time and also the irrigation polices and regulation in due 

course. He gave overview of era of planned development in Nepal where irrigation 

development policy adopted by the government could be categorized in two phases. The first 

phase including era of first to sixth plan where extensive development, financing of irrigation 

development from state treasury, operation and maintenance of the systems by the state, 

development of large irrigation systems financed by Government of India and other 

multilateral banks and some cost recovery through watercress collection was implemented. In 

contrast to it, intensive development of irrigation system, participatory approach in irrigation 

development and management, capital cost financed by the state and the farmers (about 15%) 

and operation and maintenance of the irrigation systems by the farmers, joint management 

and turnover of the state owned systems were expected to be implemented in second phase 

comprises of seventh plan and onwards. 

He then drew attention to the challenges in financing irrigation where he highlighted on 

decreasing trend in budget allocation and increasing trend of cost of construction. Though 

Water Resource Strategy (WRS) recognize irrigation water as an economic good and state 

that irrigation water increases the production thus the cost of acquiring water should be borne 

by farmers themselves but reality is different and farmers are barely interested about taking 

the responsibility of O &M. He presented that actually irrigation projects are indirectly 

financed through indirect financing mainly implicit taxation and disprotection of agriculture.  

He explained that capital cost required for the financing the irrigation projects comes thus by 

indirectly. He also highlighted the negative aspects of indirect financing. He concluded by 
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presenting some recommendations where he emphasized on gradual but eventual switch to 

volumetric pricing, appropriate staffing norms to check the rising O &M costs and greater 

participation of farmers in management and maintenance of irrigation systems.  

2.6.2. Institutional Dynamics of Bhorle Canal Agricultural Cooperatives, Lalitpur, 

Nepal: A Case Analysis  

Mr. Ganesh Raj Khaniya, RRRSDP, Ilam gave in brief historical background of the Bhorle 

Khola Irrigation System which is believed to have been constructed around 1680s during the 

reign of then king Siddhi Narsingh Malla. Various interventions had been made by different 

authorities for operation and maintenance since its construction. After launching Irrigation 

Sector Project (ISP) in 2047 B.S by DOI, Bhorle Kulo got legitimacy with the formation of 

water users‘ association and expedited canal maintenance and systematic water allocation. 

Collection of NRs. 16 per Ropani as Pani Pot (irrigation tax) was introduced then after. 

System was working efficiently till the installation of brick kilns in 2054 B.S. He highlighted 

the adverse effect of brick kiln in agriculture and farmers' inclination towards contracting 

their farmland for kiln operation for instant money making notwithstanding massive threat to 

agricultural productivity.  

In the year 2065 B.S., Bhorle Khola irrigation water user association transformed itself into 

Bhorle Canal Agricultural Cooperative consolidating its contribution in O &M of canal and 

also generating more financial resources. He highlighted the bright sides of the Cooperative 

that include, among others: easy market access, increasing external linkage, support from 

local Guthis, scope for multiple water uses, intact record keeping system. Likewise, 

urbanization, lack of land and social inventory and more investment in concreting the canal 

are key grey areas.      

With the enlargement of internal resources and identification of external resource outlets, the 

Cooperative is channelizing the resources gradually to convert whole canal section into 

concrete lining to ensure round the year irrigation on one hand and to diversify the canal 

water for catering treated potable drinking water to the beneficiaries through the upgraded 

lined canal on the other hand. He concluded his presentation hinting at the promising future 

of the Cooperative which is trying to diversify the utility of the canal water in small 

enterprises and other income generating sectors.  

2.6.3. Group Discussion  

Initiating discussion on the first paper of this concluding session, Er. Bhuwanesh Kumar 

Pradhan stressed on need of disseminating information on ISF as service charge for irrigation 

water facility within farmers for effective ISF collection. Similarly, Er. Shiv Kumar Sharma 

raised the issue of collecting ISF from farmers when reliability and adequacy in irrigation 

water supply is itself a question. In same context, Ms Sanu Maiya Shrestha added question of 

yearly collection of ISF. Mr. Ram Prasad Meheta raised the issue of open border and 

common market between India and Nepal and added investment cost in agricultural 

production in Nepal is much higher than in India but still, because of open border and 

common market, Nepalese farmers are suffering.  
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In response to these queries, Er. Madhav Belbase said, ISF collection is not just a revenue 

collection or invested cost recovery, its objective is also to bring ownership in farmers for 

effective system management and added yearly collection of ISF is  just around NRs. 1.5 

crore only.    

Only a query was generated on the second paper as to the volume of external supports 

hitherto made. Answering this query, Mr. Khaniya mentioned that though there was no 

significant external contribution earlier, NRs. 46,24,914.00 has been received from different 

district-level line agencies as well as VDCs within the past two years and this has been 

accordingly invested in upgrading the canal.   

2.7. Closing Session  

The workshop was concluded on the afternoon of the second day (12 July, 2010). Er. Anil 

Kumar Pokherel, DG, DOI was the chairperson of the session and Er. Bhubanesh Kumar 

Pradhan, former Secretary, then Ministry of Water Resources was the chief guest of the 

session. Er. Madhusudan Poudel, Joint Secretary, MOI, Dr. Dhurba Raj Panta, Head, IWMI-

Nepal and Mr. Ram Prasad Meheta, President, NFIWUAN were the special guests of the 

session. Er. Dev Raj Niraula, SDE, DOI was the master of ceremony.  

Er. Rama Nand Prashad Yadav, Chief of SMTP, DOI presented the summary of the seminar 

activities highlighting the key points raised in the workshop. (The key points raised in the 

sessions are presented in the following section of this report. The full paper and abstract of 

the 12 technical papers are included in the annexes.)  

Mr. Ram Prashad Meheta in his speech suggested the usefulness of the seminar for the 

welfare of the farmers and water users. Er. Madhusudan Poudel said that there is lots of 

potential area for the irrigation development in the country. He reviewed the past challenges 

faced by DOI in irrigation system development and its management. He expressed that in 

days to come, these challenges will eventually end and expected targets will be achieved.  

Dr. Dhurba Raj Panta thanking DOI for collaborating IWMI-Nepal in seminar said that water 

management is not the issue of one country or region. It is a global issue. Thus, collaboration 

of line agency with common agenda is necessity. He ended by saying that IWMI-Nepal will 

be glad to collaborate in future too.  

Er. Bhubanesh Kumar Pradhan congratulating DOI said that seminar was successful to 

achieve its objectives and expected outcomes. He added that the key issues raised in the 

workshop need to incorporated in the future agendas of DOI. He wished DOI for success in 

future endeavors.  

Finally, the Chairperson Er. Anil Kumar Pokherel expressed his satisfaction on achieving the 

expected objectives of the seminar. He said that issues raised in the seminar were genuine and 

DOI will try the best to incorporate them in the future activities. He thanked all the 

participants for the lively discussion and active participation. He thanked the organizing 
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committee for the sound management of the overall activities of the seminar and declared the 

National Irrigation Seminar closed.   

3. CONCLUSION AND RECOMMENDATIONS  

The highlights of the sessions and the recommendations made during the discussions are 

enumerated   in this section.  

3.1. Highlights of the sessions  

The brief summarize of different papers presented are enumerated as key points in following 

section.  

Session I: Year Round Irrigation  

• Irrigation Policy needs to be updated and the act is needed to support Irrigation Policy  

• Need of Irrigation Act to felt to manage and take optimal benefit of water utilization. 

• Effective collection of Irrigation Service Fee for operation and maintenance  

• The concept of Year Round Irrigation is impossible unless inter-basin water transfer 

and multipurpose storage project is developed.  

• Need to bring groundwater development committee and offices under an 

organizational umbrella of DOI in order to adapt the concept of conjunctive use.  

• Updating of Irrigation Master Plan 1990 is imperative since 20 years have been 

passed.  

• Strong M&E mechanism is needed to fulfill the plan envisaged by APP and WRS.  

• Operation of lift irrigation pumps under the standard operation procedures to 

minimize frequent break downs. 

• Adequate funds are to be allocated for proper operation, maintenance and to keep 

adequate spare parts in stocks. 

• Capacity building of personnel for O&M of lift irrigation pumps.  

• Alternative irrigation measures for dry period irrigation as a substitute to lift 

irrigation. 

Session II: Federalism and Resource Distribution  

• Issue was raised on lesser number (36.5%) of field offices in mountain regions though 

it covers the significant agricultural area (48%) of the country and higher percentage 

of population (52%) are inhabitant in it. 

• Restructuring human resources of DOI and designating appropriate/relevant roles and 

responsibilities.  

• Restructuring the organizational setup of DOI  

• Numerous management and policy challenges in exercising the federalism in context 

of ownership in natural resources.  

• In context of water resources management and ownership, extensive homework needs 

to be done to minimize to possible conflicts.  
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• While implementing national priority programs like multipurpose projects and high 

dam projects, it needs to address the afflicted communities and arrange for their 

reasonable compensation.  

• Success or failure of federalism rest on proper distribution of natural resources among 

states and centre state relation.  

Session III: Climate Change  

• The future water scarcity, the impact of climate change is the main concern and issue 

for irrigation sector. 

• Abnormal and unpredictable behaviors of the rivers, the water sources, are impending 

threat to the irrigation structures and the systems due to climate change.  

• River diversion (basin transfer) schemes with the clear aim to transport water from 

available area to needy area and water storage projects.  

• Develop and implement efficient ways of water application to crops and, if necessary, 

change in cropping pattern and diet habit.  

• Plan and allocate certain budget for researches and studies on climate change and 

devising adaptation frameworks for irrigation. 

• Need of mitigation and adaptation approaches to address climate change and its 

effect.  

Session IV:  Participatory Irrigation Management  

• Dynamic nature of FMIS of Rani Jamara Kualaria Irrigation System and Gadkhar 

Irrigation System that gives them ability to adjust and cope as per need and social and 

environmental condition, population growth, expansion of command area.  

• Strong institutional dynamics: structure of WUA, resource mobilization and setting 

rules of FMIS.  

• FMIS are vernal able to external intervention by upgrading the irrigation system with 

complicated structures.  

• Public hearing, review and audit are necessary to maintain transparency and 

participation of farmers throughout the project cycle. 

• Improvement in access of marginalized communities to avail information, services, 

resources and opportunities through public hearing, review and audit. 

• Facilitation the communities to raise their voices, concerns and grievances and 

creating social pressure against corruption and manipulation through public hearing, 

review and audit. 

Session V:  Commercialization and Professionalism in Irrigated Agriculture  

• Decreasing trend in budget allocation and increasing trend of cost of construction. 

• Irrigation water is an economic good and irrigation water increases the production 

thus the cost of acquiring water should be borne by the users (farmers) themselves.   

• Capital cost required for the financing the irrigation projects comes thus by indirectly 

mainly by implicit taxation and protection of agriculture.   

• Landmark institutional development - conversion of Bhorle Kulo Water Users 

Association to Bhorle Canal Agricultural Cooperative.  
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3.2. Recommendations 

The recommendations made by the specific papers and plenary discussions at the end of each 

session have been enumerated as follows: 

• Irrigation relevant acts, regulations and policies need to be regularly revised and 

updated.  

• Effective collection of Irrigation Service Fee for the sustainability of the irrigation 

system.   

• For Year Round Irrigation inter-basin water transfer and multipurpose storage project 

need to be developed.  

• Restructuring of DOI organization to synchronize with the changing context.   

• Operation and maintenance of lift irrigation pumps under the standard/recommended 

operation and maintenance guidelines. 

• Extensive discussions with thorough vision is essential to minimize the management 

and policy conflicts which may arise in exercising the federalism in the context of 

ownership and distribution of natural resources (water resources) between the central 

and state, state and state.   

• To cope with the abnormal and unpredictable behaviors of the rivers and the water 

sources due to climate change, the design criteria and guidelines need to be revised.  

• Researches and studies on climate change and devising adaptation frameworks for 

irrigation is necessary along with mitigation and adaptation approaches to address 

climate change and its effect. 

• For the sustainable and functional irrigation system a strong institutional dynamic 

WUA is necessary.  

• Public hearing, review and audit are necessary to maintain transparency and 

participation of farmers throughout the project cycle and in the later stage for 

operation and maintenance by the beneficiaries.  

• External intervention in FIMS with modern technology (complicated structures) 

without in-depth studies and consultations will disturb the social and technical 

dynamic structure of the existing WUA, and ultimately the WUA will be defunct. 

• Irrigation water is an economic good it increases the production thus the cost of 

acquiring water should be borne by the users (farmers) themselves.   

• Motivation in commercializing irrigated agriculture and develops WUA into an 

agricultural cooperative.  

3.3. Identified themes for the next workshop/seminar  

Some of the themes identified for the next workshop/seminar are: 

• Restructuring of Department of Irrigation in the changing context. 

• Development and management of inter-basin water transfer and multipurpose storage 

projects for year round irrigation. 

• Development and management of groundwater utilization for year round irrigation.  
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• Irrigation Management transfer for sustainable management of irrigation system and 

year round irrigation utilization of irrigation water with shared responsibility to WUA 

and stakeholders.  

• Climate change effect on irrigation and exploration of mitigation and adaptation 

measures.  
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National Irrigation Seminar  

“Challenges in Irrigation Development and Management” 

Program Schedule 
Venue: Hotel Country Villa, Nagarkot, Bhaktapur 

Date: 2067.03.27-28 (2 days)                                        Master of Ceremony:  Er. Dev Raj Niraula 

DAY 1  (Ashad 27, 2067 Sunday) 
13:00-13.30                                  Registration of Participants 

Inaugural Ceremony 

Chairperson: Er. Anil Kumar Pokharel, DG, DOI 
Chief Guest: Mr. Bal Krishna Khand, Hon. Minister, MOI 
Special Guest: Er. Jagadish Chandra Pokharel, Hon. Vice-chariman, NPC 
Special Guest: Er. Dinesh Chandra Devkota, Hon. Member, NPC 
Special Guest: Er. Uma Kanta Jha, Secretary, MOI 
Special Guest: Mr. Shyam Pd. Mainali, Secretary, WECS 
Special Guest: Er. Shital Babu Regmee, Secretary, MOPR 
Special Guest: Mr. Ram Prasad Mehata, President, NFIWUAN 

Time Activities Resource Persons 

13:30-13:35 Welcome Address Er. Uttam Raj Timilsina, DDG, DOI 

13:35-13:40 Introduction to the seminar design and 
content 

Er. Basu Dev Lohanee, SDE, DOI 

13:40-13:45 Few words from Special guest Mr. Ram Prasad Mehata, President, 
NFIWUAN 

13:45-13:50 Few words from Special guest Er. Shital Babu Regmee, Secretary, MOPR 

13:50-13:55 Few words from Special guest Mr. Shyam Pd. Mainali, Secretary, WECS 

13:55-14:00 Few words from Special guest Er. Uma Kanta Jha, Secretary, MOI 

14:00-14:05 Few words from Special guest Er. Dinesh Chandra Devkota, Member, 
NPC 

14:05-14:10 Few words from Special guest Er. Jagadish Chandra Pokharel, Hon. 
VC,NPC 

14:10-14:15 Few words from Chief Guest Mr. Bal Krishna Khand, Hon. Minister, MOI 

14:15-14:20 Few words from Chairperson Er. Anil Kumar Pokharel, DG, DOI 

14:20-14:50  Tea Break 

Technical Session I   ( Year Round Irrigation) 

Chairperson:   Er. Uma Kanta Jha, Secretary, Ministry of Irrigation 
Rapporteur: Er. Shishir Koirala, SDE, WECS 

14:50- 
15:10 

l;+rfO ljsf; tyf Joj:yfkgsf] nflu l;+rfO P]gM cfjZostf / 

k|efjsfl/tf 

Uttam Raj Timilsina, Niwash 
Chandra Shrestha, Uddhab Pd 
Bhattarai 

15:10- 
15:30 

Retrospective of the irrigation related policies: Post-
1990 era 

Ashish Bhadra Khanal 

15:30-
15:50 

Operational Challenges for Lift Irrigation Pumps Rajan Man Shrestha 

15:50-16:20  Break 
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DAY 2  ( Ashad 28, 2067  Monday) 
7:30-8:45      Breakfast 

8:45-9:00               Review of Day 1 

Technical Session III(Climate Change) 

Chairperson:  Er. Bhuwanesh Kumar Pradhan , Ex. Secretary 

Rapporteur: Er. Ezee G.C, SMTP, DOI 

09:00-
09:20 

Adapting climate change in irrigation sector Mahendra Bahadur Gurung 

09:20-
09:40 

Climate Change: Impacts for poverty reduction and 
challenges of achieving secured livelihood in Nepal 

Laxman Neupane 

09:40-
10:00 

dlxnfdf hnjfo' kl/jt{gsf] k|efj Sanu Maiya Shrestha 

10:00- 10:30                Tea Break 

Technical Session IV   ( Participatory Irrigation Management) 
Chairperson:   Er. Madhusudan Paudel, Joint Secretary, MOI 
Rapporteur: Er. Kishor Kumar Bhattarai, DOI 

10:30- 
10:50 

The state of Disjuncture and water conflicts: Lessons for 
integrated water Resources management in Khageri 
Irrigation System in Chitwan district 

Ashutosh Kumar Shukla 

10:50- 
11:10 

Participatory Irrigation Management :Lessons to learn from 
FMIS 

Suman Sijapati, Tribhuwan 
Paudel 

11:10- 
11:30 

Participatory Irrigation Management :Listening to farmers 
in Nepal 

Susan Shakya 

11:30-12:00              Tea  Break 

Technical Session V ( Commercialization and Professionalism in Irrigated 
Agriculture) 
Chairperson:  Er. Ishwor Raj Onta , Ex President , NEC 
Rapporteur: Mr. Andy Prakash Bhatt, the Senior Divisional Hydrogeologist, MOI 

12:00- 
12:20 

Challenges in Financing of Irrigation systems Madhav Belbase 

12:20- 
12:40 

Institutional Dynamics of Bhorle Canal Agriculture 
Cooperative, Bungmati, Lalitpur 

Ganesh Raj Khaniya, Ram 
Hari Sharma 

12:40-14:00                 Lunch Break 

Group Discussion and Wrap up 
 
 
 

Group 1  - Year Round Irrigation Respective Chairperson 
and Rapporteur 

Group 2 -  Federalism and Resource Distribution ” 

Technical Session II( Federalism and Resource Distribution) 
Chairperson:  Er. Shital Babu Regmee,  Secretary, Ministry of Peace and Reconstruction 

Rapporteur: Mr. Babu Ram Adhikari, Chief Administrative Officer DOI 

16:20- 
16:40 

l;+rfO ljefusf] ;+:yfut ljsf;df yk ;"wf/sf k|of;x? Sagar Kumar Rai 

16:40- 
17:00 

s[lif If]qdf jftfj/)fLo k|efj tyf ;+l#otfdf &"nf l;+rfO cfof]hgfsf 

r'gf}tL / To;sf] ;dfwfg jf/] cjwf/)ff kq 

Durga Raj Pant 

18:30-20:30                 Dinner 
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14:00- 
15:00 

Group-3 – Climate Change   ”  

Group -4 – Participatory Irrigation Management ” 

Group-5 – Commercialization and Professionalism in 
Irrigated Agriculture 

” 

15:00-
16:00 

Group Presentation/ Wrap up Discussion   

16:00-16:20                 Tea Break 

Closing Session 
Chairperson: Er. Anil Kumar Pokharel, DG, DOI;   Chief Guest:  Er. Uma Kanta Jha, Secretary, MOI 

Time Activities Resource Persons 

16:20-
16.30 

Conclusion of the seminar Er. Ramananda Prasad 
Yadav, Chief, SMTP 

16:30-
16:35 

Few words from INPIM President Er. Suman Sijapati  

16:35-
16:40 

Few words from IWMI President Dr. Dhrub Panta 

16:40-
16:50 

Few words from Chief  guest Er. Uma Kanta Jha, 
Secretary, MOI 

16:50-
17:00 

Thanking and  Seminar closing from Chairperson Er. Anil Kumar Pokharel, 
DG, DOI 
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l;+rfO ljsf; tyf Joj:yfkgsf] nflu l;+rfO P]gM cfjZostf / ;fGble{stf 

pQd /fh ltldlN;gf
1

,  

lgjf; rGb| >]i&
2

,  

p$j k|;fb e§/fO{
3

 

;f/f+z 

s[lif pTkfbgsf] nflu l;+rfO ljsf;df /fHosf] e"ldsf dxTjk')f{ xÚG% . g]kfnsf] cGtl/d ;+ljwfg 2063 df /fHosf] lgb]{zs 

l;$fGt / gLltx?df d'nÚssf] hn>f]t nufot k|fs[lts >f]t ;fwgsf] /fi^«lxtdf k|of]u ug]{ sÚ/f pNn]v ePsf] % . 

ls;fgnfO{ k|f]T;fxg u/L s[lif pTkfbsTj a(fO{ s[lifdf cfwfl/t clwsf+z hgtfsf] cfly{s pGglt xÚg] cj:yfx?sf] l;h{gf 

u/L s[lifnfO{ pBf]usf] ?kdf ljsf; ug]{ nIo pNN]fv ePsf]]  % . g]kfnsf] s'n ufx{:y pTkfbgdf s[lif If]qsf] 38 k|ltzt 

of]ubfg /x]sf] xÚ+bf qmflGtsf/L e úld;Úwf/ tyf cfwÚlglss/)f dfkm{t pTkfbsTj j[l$ u/L, o;df cfl>t hgtfsf] hLjg:t/ 

p&fpg ;DkÚ)f{ l;+rfO of]Uo s[lif If]qdf jif{}e/L e/kbf]{ / pGgt l;+rfO ;]jf kÚ¥ofpg cfjZos % . pknJw hn>f]t 

pkof]u u/L k|efjsf/L l;+rfO ;]jf Joj:yfkgsf] nflu lb#{sflng of]hgf thÚ{df / sfof{Gjog k|efjsf/L agfpg l;+rfO 

gLlt / P]g tyf lgodfjnLx? / sfo{ljlwx?df Ps?ktf  xÚg cfjZos %     

g]kfndf hn>f]t P]g 2049 hn>f]tsf] pkof]u ug]{ ljljw I]fqut k|fyldstf, cgÚdlt lngÚkg]{ Joj:yf, hn>f]t pkef]Qmfn] 

;]jf z'Ns ltgÚ{kg]{ Joj:yf / cfjZos lgodx? agfpg] clwsf/sf] Joj:yf % . l;+rfO If]qdf ;Úzf;g sfod ug{ lghL 

If]q / hn pkef]Qmf ;+:yfx?sf] ;xeflutfdf hn ljBÚt / l;+rfO k|)ffnLx?sf] ljsf; tyf Joj:yfkg ug]{ gLlt P]gdf 

k|ljlDjt ePsf] % . ;/sf/n] ljutdf cgÚz/)f u/]sf l;+rfO sfo{qmdx?sf] cgÚejsf] cfwf/df klxnf] l;+rfO gLlt 2049 

thÚ{df u/]sf] lyof] eg] bzf}+ of]hgfsf] p@]Zo Pj+ hn>f]t /)fgLltn] cfTd;ft u/]sf l;$fGt ;d]tnfO{ Wofgdf /fvL l;+rfO 

gLlt 2060 thÚ{df u/]sf] % . g]kfnsf] hn>f]t /)fgLlt -2059_ / hnof]hgf -2062_ df 2077 ;fn;Dd % b]lv 25 

jif{:fDdsf] lb#{sfnLg nIf / sfo{lbzf tf]s]sf] % . t/ jt{dfg l;+rfO gLlt / lgodfjnL tyf sfo{ljlwaf^ pQm nIo k|fKt 

ug{ ;lsg] cj:yf %}g . l;+rfO ljsf; sfo{qmd tyf of]hgfx? ef}lts ljsf;df dfq s]lGb|t xÚg], lgdf{)f ;DkGg ePsf 

k|)ffnLx? lbuf] gxÚg], ef}lts ;+/rgfx?sf] plrt dd{t ;+ef/ gxÚg], pkef]Qmfx?sf] ;xeflutf gxÚg] / ;du|df s[lif 

pTkfbsTj j[l$ ug{ cfjZostf cgÚ;f/ e/kbf]{ l;+rfO ;]jf k|bfg ug{ c;kmn xÚg] , lghL If]qsf] ;xeflutf gxÚg] h:tf 

;d:ofx? l;+rfO If]qdf %g\ . l;+rfO ljsf;df clwsf+z of]hgfx? j}b]lzs ;xof]udf lge{/ %g\ . tL of]hgfx?sf] sfof{Gjog 

k|lqmofx? l;+rfO gLlt / lgodfjnL tyf sfo{ljlw cgÚ?k nfu' ePsf] b]lv+b}g . To;}n] hnof]hgfsf] nIo / sfo{lbzf 

cgÚ;f/ cfufdL l;+rfO sfo{qmdx? thÚ{df / k|efjsf/L sfo{fGjog ;ÚlglZrt ug{ ;fljs hn>f]t P]gdf l;+rfO{ ljsf; / 

Joj:yfkgsf] cfjZos kIfx? ;d]^]sf] l;+rfO{ P]g cfjZos % . l;+rfO k|)ffnLx?sf] lbuf] Joj:yfkg, pkef]Qmfx?sf] 

pQ/bfloTjd úns ;xeflutf :yflkt ug{, l;+lrt If]q #f]if)ff u/L s[lif of]Uo e úldsf] eú-pkof]u kl/jt{g lgoldt ug{, ;Dk')f{ 

l;+rfO k|)ffnLx?df ;]jf z'Ns ;+sng u/L k|)ffnLx?sf] dd{t ;+ef/df hn pkef]Qmf ;+:yfx?nfO{ hjfkmb]xL agfpg, l;+rfO 

;]jf z'Ns ;+sngsf] cfwf/df dd{t ;+ef/ /sd l;+rfO k|)ffnLsf] ef}lts :t/sf] cfwf/df pknJw u/fpg] Joj:yf ug{ 

cfjZos % . 

 

 

 

k[i&e"ld M s[lif pTkfbgsf] ;'lglZrttfsf nflu l;+rfOsf] ljsf; / Joj:yfkgdf /fHosf] e"ldsf dxTjk')f{ xÚG% . g]kfndf 

xfn k|rlnt cGtl/d ;+ljwfg, 2063 df /fHosf] lgb]{zs l;$fGt / gLltx?df d'nssf] ljBdfg hn>f]t nufot k|fs[lts 

>f]t;fwgsf] /fi^«lxtdf k|of]u ug]{ sÚ/f pNn]v ePsf] % . /fHon] ls;fgnfO{ k|f]T;fxg u/L s[lif If]qdf pTkfbsTj a(fO{ 

                                                            
1 pk-dxflgb{]zs, l;+rfO ljefu  

2 l;lgo/ l*lehgn O{lGhgLo/, l;+rfO ljefu  

3 Al/i& sfgÒg clws[t, l;+rfO ljefu  
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s[lifdf cfwfl/t clwsf+z hgtfsf] cfly{s pGglt xÚg] cj:yfx?sf] l;h{gf u/L s[lifnfO{ pBf]usf] ?kdf ljsf; ug]{ sÚ/f 

pNN]fv ePsf] % .  

g]kfnsf]] s'n ufx{:y pTkfbgdf 38 k|ltzt of]ubfg /x]sf] s[lif If]qdf qmflGtsf/L e"ld;Úwf/ tyf cfwÚlglss/)f dfkm{t 

pTkfbsTj j[l$ ug{, Jofj;flos b[li^n] cfsif{s agfO{ s[lifdf cfl>t hgtfsf] hLjg:t/ p&fpg ;Dk')f{ s[lif of]Uo If]qdf 

jif{}e/L e/kbf]{ / pGgt l;+rfO ;]jf kÚ¥ofpg cfjZos % . pknJw hn>f]t pkof]u u/L k|efjsf/L l;+rfO ;]jf 

Joj:yfkgsf] nflu lb#{sflng of]hgf th{Údf / sfof{Gjog k|efjsf/L agfpg l;+rfO gLlt / P]g tyf lgodfjnLx? / 

sfo{ljlwx?df Ps?ktf  xÚg cfjZos % .     

2007 ;fnsf] /fhGfLlts kl/jt{g kZrft g]kfndf l;+rfO ljsf; sfo{qmd  ;+rfngsf] nflu l;+rfO ljefu -tTsflng gx/ 

ljefu_sf] :yfkgf 2009 ;fndf ePb]lv /fli «̂o :t/df sfo{qmd ;+rfng xÚb} cfPsf] % . b]zdf l:y/ /fhlgtLs jftfj/)f 

gePsf]n] cfjlws of]hgfsf] zÚ?jft 2013 ;fnaf^ ePklg xfn ;Ddsf kÚ/f ePsf 11 cfjlws of]hgfx? dWo] clwsf+z 

cfjlws of]hgfx?sf] nIo kÚ/f xÚg ;s]sf] b]lv+b}g . ljutdf /fHon] :ki^ lb#{sflng ljsf;sf] gLltx?sf] thÚ{df gu/]sf]n] 

ljsf; of]hgfsf] nflu cfjZos bIf hgzlQmsf] cefj, >f]t;fwg, ; úrgfsf] cefj / dÚVotM Joj:yfkg Ifdtfsf] cefj 

h:tf sÚ/fx?n] ;DkGg ePsf sltko ljsf; of]hgfx? k|efjsf/L / lbuf] x'g ;s]gg\ . To;jf^ s[lif If]q klg c%Útf] /xg 

;s]sf] b]lv+b}g . 

axÚbnLo k|hftflGqs Joj:yf 2046 df k'GfM:yfkgf ePkl% g]kfndf klxnf] k^s hn>f]t P]g 2049 th"{df ePsf] xf] . o; 

P]gn]] hn>f]tsf] ljljw pkof]u ug]{ Joj:yf u/L To; cGtu{t l;+rfOnfO{ klg k|fyldstfsf ;fy x]g]{ p@]Zon] l;+rfOsf] 

Joj:yfkg / ljsf;sf nflu cfjZos lgodx? agfpg] clwsf/sf] Joj:yf ul/Psf] kfOG% . To;} P]gn] lbPsf] clwsf/ 

k|of]u u/L l;+rfO lgodfjnL, 2056 nfu" eO{;s]sf] cj:yf % . tTsflng ;dodf l;+rfO ;DjGwL sfg'gL Joj:yf hn>f]t 

P]g 2049 af^ kÚ/f xÚg] b]lvPsf]n] %Ú§} l;+rfO P]gsf] thÚ{df ug]{ tkm{ ;f]r g/flvPsf] b]lvG% . t/ l;+rfO{ If]qdf ;Úzf;g 

sfod ug{ lghL If]q / hn pkef]Qmf ;+:yfx?sf] ;xeflutfdf l;+rfO k|)ffnLx?sf] ljsf; tyf k|efjsf/L Joj:yfkgsf 

nflu %Ú§} l;+rfO P]gsf] thÚ{df xÚgÚkg]{ ^*\sf/f] cfjZostf jt{dfg cj:yfdf b]lvg cfPsf] % .  

l;+rfO P]gsf] cfjZostf / ;fGble{stfM 

g]kfnsf] cGtl/d ;ljwfg, 2063 df hn>f]tsf] pkof]u, qmflGtsf/L e úld;Úwf/ / s[lifIf]qdf pTkfbsTj a(fO{ clwsf+z 

hgtfsf] cfly{s pGglt xÚg] cj:yfx?sf] l;h{gf ug{ s[lifnfO{ pBf]usf] ?kdf ljsf; ug]{% EfGg] gLlt pNn]v ul/Psf] kfOG% 

. o; ;+ljwfgsf] wf/f 33 sf] b]xfo -Rf_ df ;fdGtL eú:jfldTjsf] cGTo ub}{ j}!flgs e úld ;Úwf/ sfo{qmd nfu ú ug]{ gLlt 

cjnDag ug]{ sÚ/fx? ;dfj]z %g\ . b]xfo -h_ df vfB ;Dk|eÚtfdf ;a} gful/ssf] clwsf/ :yflkt ug]{ gLlt lng] pNn]v 

% . b]xfo -)f_ df /fHosf] bfloTj cGtu{t dÚnÚssf] ljBdfg hn>f]t nufot k|fs[lts >f]t;fwgsf] /fi^«lxtdf k|of]u ug]{ 

sÚ/f pNn]v ePsf] % . /fHosf gLltx? cGtu{t wf/f 35 sf] pkwf/f -6_df /fHon] ls;fgnfO{ k|f]T;fxg u/L s[lif If]qdf 

pTkfbsTj a(fO{ s[lifdf cfwfl/t clwsf+z hgtfsf] cfly{s pGglt xÚg] cj:yfx?sf] l;h{gf u/L s[lifnfO{ pBf]usf] ?kdf 

ljsf; ug]{ % eGg] sÚ/f ;dfj]z % .  

l;+rfOsf] nflu hn>f]tsf] nfebfos pkof]u ug{ ;+ljwfgdf pNn]lvt s[lif If]q;+u ;DjlGwt /fHosf bfloTj tyf 

gLltx?nfO{ Jofjxfl/s ?k lbO sfof{Gjog ug{Ú ;DjlGwt ljifosf lgsfox?sf] lhDd]jf/L xÚG% . o;sf nflu /fHosf] 

>f]t;fwg / hgzlQm tyf k|fs[lts >f]tx? /fi^lxtdf k|of]u ug{ nIo, p@]Zo / sfo{ljlw tyf sfo{qmd / of]hgfsf] vfsf 

tof/ ug]{ cfwf/sf] nflu ljifout sfg úgL Joj:yf, gLlt, /)fgLlt tyf sfo{of]hgf thÚ{df ugÚ{ cfjZostf kb{% .  

ljBdfg P]g, lgod / gLltx?M  

g]kfn ;/sf/n] klxnf] of]hgf cjlw b]lv cgÚ;/)f u/]sf l;+rfO ljsf; of]hgf tyf sfo{qmdx?sf] cgÚejsf] cfwf/df 

klxnf] k^s l;+rfO gLlt 2049 df th{Údf u/]sf] lyof] . ;do ;fk]If kl/dfh{g ub}{ klxnf] ;+zf]wg 2053 df / bzf}+ 

of]hgfsf] p@]Zo Pj+ hn>f]t /)fgLltn] cfTd;ft u/]sf l;$fGt ;d]tnfO{ Wofgdf /fvL l;+rfO gLlt 2050 th{Údf u/]sf] % 

. o;sf] dÚVo p@]Zox?df b]zdf ljBdfg hn>f]tsf] k|efjsf/L pkof]u u/L l;+rfO of]Uo hldgdf jif}{e/L l;+rfO ;]jf 

lj:tf/ ug]{, ljsl;t k|)ffnLsf] lbuf] Joj:yfkgsf] nflu pkef]Qmfsf] :f+:yfut ljsf; ug]{ / l;+rfO k|)ffnLsf] lbuf] 

ljsf;;+u ;DjlGwt k|fljlws hgzlQm, pkef]Qmf / Uf}/ ;/sf/L ;+# ;+:yfsf] !fg ;Lk / ;+:yfut sfo{ bIftfdf clej[l$ ug]{ 

/x]sf] b]lvG% . o;sf ;fy} l;+rfO k|)ffnLx?df l;+rfO ;]jf z'Ns ;+sng ug{ / k|)ffnL ;+rfng sfo{df ;DjlGwt hn 
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pkef]Qmf ;+:yfnfO{ k|zf;lgs k|lqmofdf ;an agfpg sfg'gL clwsf/af^ ;zlQms/)f ug]{, pTkfbsTjsf] cfwf/df l;+rfO 

;]jf zÚNssf] b/ kl/dfh{g ug]{ / ;]jf z'Nssf] s]xL c+z dd{t ;+ef/ sf]ifdf / s]xL c+z ;DjlGwt hn pkef]Qmf ;+:yf 

sf]ifdf /fVg] Joj:yf ug]{, lghL If]q tyf hn pkef]Qmf ;+:yfnfO{ ;/sf/L l;+rfO k|)ffnLx?sf] Joj:yfkgdf :f+nUg u/fpg] 

p@]Zon] Joj:yfkg x:tfGt/)f ug]{, s/f/df lbg], gof ¤ l;+rfO k|)ffnLx? BOOT cjwf/)ffdf ljsf; ug{ ;xefuL u/fpg], 

l;+rfO ;Úljwf pknJw hldgnfO{ æl;+lrt If]qÆ #f]if)ff u/L If]qut e ú-pkof]u cjwf/)ff cjnDjg ug]{, jif{}e/L l;+rfO 

;Úljwf k|bfg ug{ ;+efJo hnfzosf] sfo{ of]hgf agfpg] / e úldut hn>f]tsf] ljsf;, ;+/If)f / ;Djw{g tyf pkof]u ug]{ 

nufotsf sÚ/fx? pNn]v ePsf %g\ . 

l;+rfOsf] ;DjGwdf ePsf] sfg úgL Joj:yf tkm{ x]bf{ hn>f]t P]g, 2049 thÚ{df ePsf] / pQm P]gn] Joj:yf u/]sf] l;+rfO 

;DjGwL ljifosf] sfof{Gjogsf nlu l;+rfO lgodfjnL 2056 agfOPsf] % . o; P]gsf ljz]iftfx?df e ú-;tx jf e úldut jf 

cGo sÚg} cj:yfdf /x]sf] hn>f]tsf] ;dÚlrt / nfebfos pkof]u, ;+/If)f, Joj:yfkg / ljsf; ug{, jftfj/)fLo 

sÚk|efjsf] /f]syfd u/L hn>f]tnfO{ k|bÚif)f dÚQm /fVgÚ /x]sf b]lvG%g\ . kfgLsf] >f]t / To;sf] nfebfos axÚpkof]ux?df 

l;+rfO klg nlIft ePsf], hn>f]tsf] :jfldTj, hn>f]tsf] pkof]u cgÚdlt ;DalGw Joj:yf, hn pkef]Qmf ;+:yfsf] u&g 

ug]{ Joj:yf, hn>f]t pkof]usf] k|yldstfqmd lgwf{/)f, ;]jf pkef]usf zt{x? tf]Sg] / ;]jf z'Ns c;Ún ug]{, hn>f]tsf] 

pkof]ul;t ;DalGwt ;+/rgfsf] ;Ú/Iff, hn>f]tsf] u")f:t/ tf]Sg], k|bÚlift ug{ gxÚg], jftfj/)fsf] pNn]vgLo k|ltsÚn 

c;/ kfg{ gxÚg] nufotsf Joj:yfx? ;du|?kdf pNn]v ePsf] kfO{G% .  

l;+rfO lgodfjnL 2056 M 

l;+rfO lgodfjnL 2056 sf] Joj:yfsf] ;du| cWoog ubf{ hn>f]tsf] nfebfos pkof]usf] Pp^f k|dÚv If]qsf] ?kdf l;+rfO 

;Úljwfx?sf] ljsf; / Joj:yfkgdf ;/sf/L lgsfo / pkef]Qmfx?sf] ;DaGw tyf bfloTj k|efjsf/L ?kdf lgjf{x ug{ thÚ{df 

ePsf], l;rfO k|)ffnLx?sf] ljsf; / Joj:yfkgdf pkef]Qmf ;+:yfnfO{ ;xefuL u/fpg] k|lqmof / l;+rfO{ ;]jfnfO{ Jojl:yt 

u/fpg] p@]Zo /fv]sf] b]lvG% . To:tf], sfg úgdf cfwfl/t Joj:yf eO{/x]sf] ePtfklg b]xfosf] cfjZoQmf kl/k últ{ ug{sf nflu 

%'§} l;+rfO P]g jgfO{ nfuÚ ugÚ{ kg]{ ePsf] % M 

 l;+rfO ;]jf zÚNs p&fpg], gx/ ;DjGwL ;+/rgfsf] k|efjsf/L ;Ú/Iff Joj:yf ldnfpg] h:tf ;f/jfg ljifox? 

(Substantial subject matters) df lgodfjnL df ePsf] Joj:yf k|efjsf/L xÚg g;Sg] ePsf] / 

jt{dfg hn>f]t P]gn] To:tf ljifox?nfO{ k")f{?kdf ;d]^\g g;s]sf]n] o; ljifodf ljwflosfn] %Ú§} P]g jgfO{ nfu" 

ug{,  

 ;+ljwfgdf pNn]lvt vfB ;Ú/Iffsf] df}lns xs ;Ú/lIft /fVg,  

 /fHosf] lgb]{zs l;$fGt cgÚ?k d únÚssf] hn>f]tsf] nfebfos pkof]u dfkm{t s[lif pTkfbg ;ÚlglZrt ug{sf] 

nflu k|efjsf/L / e/kbf]{ l;+rfO ;]jf k|bfg u/L s[lifdf lge{/ hgtfsf] cfly{s :t/ ;Úwfg{sf] nflu cfjZos 

sfo{x? Jojl:yt ug{,  

 l;+rfO{ dGqfnosf] 2066 ;fndf u&g ePsf] ;Gbe{df l;+rfO ljsf; / Joj:yfkgdf gLlt tyf sfo{qmdx?sf] 

sfof{Gjog ug{, 

 /fli^«o hn of]hgf, l;+rfO If]qsf] nIo xfl;n ug{, 

 l;+rfO gLlt 2060 sf] p@]Zo / Joj:yfx? k|efjsf/L ?kdf nfu' ug{, l;+rfO ljefu, :yfgLo ljsf; dGqfno, s[lif 

dGqfnosf] l;+rfO sfo{qmd, gLlt tyf sfo{Gjog k|lqmofdf ;dGjo / Ps?ktf agfpg, 

 l;+rfO{ k|)flnx?sf] l+;+lrt If]q e ú-pkof]u kl/jt{g tyf vl)*s/)f lgoGq)f ug{,   

 l;+rfO k|)fnLsf] ef}lts ;+/rgfx? ;Ú/lIft /fVg] Joj:yf ug{ l;+rfO k|)ffnL / ;+/rgfx?df ePsf cltqmd)f 

x^fpg, pkef]Qmfx?sf] bfloTjsf] ?kdf Gofof]lrt l;+rfO ;]jf z'Nssf] c;ÚnL k|lqmof Jojl:yt ug{, 

 hn>f]tsf] nfebfos pkof]usf] d"Vo If]qsf] ?kdf l;+rfO ljsf; / Joj:yfkg ug{ .  

 

 t;y{ pQm gof¤ jGg] P]gdf b]xfosf ljifox?nfO{ ;d]l^gÚ kg]{ b]lvG% M   

 l;+rfO k|)fnLsf] hnpkof]u Joj:yfkg ubf{ s[lif pTkfbg j(fpg] k|fyldstf ;'lglZrt ug]{ Joj:yf, 
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 cfly{s >f]t / l;+rfO{ ;]jf z'Ns ;+sng k|lqmofdf sfg'gL ;+/If)f / ljleGg lgsfox?sf] ;dGjofTds Joj:yf, 

h:t} hUuf vl/b ljqmL, c+zj)*f, lwtf] aGws, :jldTj tyf ef]u rng kl/jt{g cflb sfo{ ;DkGg ubf{ l+;+rfO 

;]jf z'Ns lt/]sf] k|df)f k]z ugÚ{ kg]{ clgjfo{ Joj:yf ug{,  

 l;+rfO ljsf; tyf Joj:yfkgsf] ;DkÚ)f{ k|lqmox?df hn pkef]Qmf, lghL If]q / ;fj{hlgs lgsfox?sf] 

;xeflutf, ;xsfl/tf / ;fem]bfl/tfd'ns Joj:yf, 

 l;+rfO k|)ffnLsf] dd{t ;Def/df cfjZos kg]{ cly{s >f]t, l;+rfO ;]jf z'Ns lgwf{/)f P+j ;+sng Joj:yf, l;+rfO 

;]jf z'Ns ;+sng tyf dd{t ;Def/ bfloTj ;DaGwL Joj:yf, l;+rfO k|)fnLsf] ;+/If)f ug]{ / cltqmd)f lgif]w 

Joj:yf, 

 l;+lrt s[lif If]qsf] e ú-pkof]u kl/jt{g / vl)*s/)f lgoGq)f Joj:yf, 

 hn pkef]Qmfx?sf] xslxt, clwsf/ tyf st{Jo ;DaGwL Joj:yf,  

 l;+rfO ;]jf ;DaGwL ljjfb ;dfwfgsf] Joj:yf, 

 hn>f]t Joj:yfkg tyf ;+/If)f cGtu{t d"xfg ;+/If)f tyf hn k|bÚif)f lgoGq)f, l;+rfO{ k|of]hgdf hn>f]tsf] 

;dfgÚkflts clwsf/sf] Joj:yf, l;+rfO k|)ffnLsf] ;+/rfgfdf k|ltsÚn c;/ gkg]{ u/L j[Iff/f]k)f tyf jftfj/)f 

;+/If)f Joj:yf cflb sÚ/fx?sf] Joj:yfkg ug{ .  

 

s[lif pTkfbsTj j[l$ ug{ s[lif of]Uo hldgdf l;+rfO ;Úljwfsf] ljsf; / Joj:yfkg Pp^f k|dv cfjZostf /x]sf] / 

hn>f]tsf] nfebfos pkof]usf] Pp^f dxTjk")f{ If]q /x]sf] xÚgfn] l;+rfO ;]jfsf] pkef]u ug]{ s[ifs ;dÚbfo, /fHosf] lgsfo 

/ hn>f]tsf] cGo pkof]u ug]{ ;dÚbfo nufotsf] e"ldsf / clwsf/sf] :ki^ JofVof u/L ;dGjofTds ?kdf pknJw 

Kf|fs[lts >f]tsf] clwstd nfebfos pkof]u ug{sf] nflu l;+rfO{ P]gsf] cfjZostf /xG% . t/ l;+rfO If]qsf] ljsf;df 

/fHon] cfjZos k|fyldstfsf ;fy pNn]vgLo dfqfdf >f]t kl/rfng ub}{ cfPsf] ePklg l;+rfO P]g thÚ{df xÚg ;s]sf] %}g 

. l;+rfO lasf;sf] nflu /fHon] cjnDag u/]sf] gLltx? k[ys l;+rfO P]gsf] ?kdf Joj:yf gu/L hn>f]t P]gdf cfwfl/t 

/x]sf] % . b]zsf] hn>f]t /)fgLlt tof/ eO;s]kl% l;+rfO If]qdf lgwf{/)f ePsf nIox? / sfo{lbzfx?sf] ;kmn 

sfof{Gjogsf] nflu l;+rfO P]gsf] cfjZostf o; If]qdf sfd ug]{ ;/f]sf/jfnfx?n] dgg ul//x]sf] %g\ .  

lgZsif{ M   

l;+rfO P]gsf] cfjZostf / ;fGble{stf lgDg aÚ ¤bfx?af^ kÚli^ ug{ ;lsG% .  

 ;+ljwfgdf pNN]flvt hgtfsf] vfB ;Ú/Iffsf] df}lns xs ;Ú/lIft /fVg, /fHosf] lgb]{zs l;$fGt cgÚ?k d'NfÚssf] 

hn>f]tsf] nfebfos pkof]u dfkm{t s[lif pTkfbg ;ÚlglZrt ug{sf] nflu k|efjsf/L / e/kbf]{ l;+rfO ;]jf k|bfg 

u/L s[lifdf lge{/ hgtfsf] cfly{s :t/ ;Úwfg{sf] nflu cfjZos sfo{x? Jojl:yt ug{, 

 l;+rfO dGqfnosf] 2066 ;fndf u&g ePsf] ;Gbe{df /fHon] l;+rfO ljsf; / Joj:yfkgdf th{Údf ug]{ gLlt tyf 

sfo{qmdx?sf] sfof{Gjog ug{, 

 d'nÚsdf l;+rfO sfo{qmdx? ;~rfng ug]{ ;a} ;/sf/L tyf u}/;/sf/L If]q, lghL If]q tyf :yfgLo lgsfox?sf] 

sfof{Gjog k|lqmofdf Ps?ktf Nofpg,  

 hn>f]t /)fgLlt / /fli «̂o hn of]hgfsf] nIo tyf p@]Zox? xfl;n ug{, 

 hn>f]t P]g 2049 / ;f] dftxt ag]sf] l;+rfO lgodfjnL 2056 hn>f]t lgodfjnL 2060 df Joj:yf ePsf 

l;+rfO ljsf; / Joj:yfkg ;DjGwL bkmf / aÚ ¤bfx? ;+ul&t u/L lgodfjnLnfO{ k|efjsf/L agfpg / l;+rfO gLlt 

2060 sf] p@]Zo / Joj:yfx? sfof{Gjogsf] nflu P]gdf ;Djf]wg ug{  

 l;+rfO sfo{qmd ;~rfng ug]{ l;+rfO ljefu, :yfgLo ljsf; dGqfno, s[lif dGqfnon] cgÚz/)f ug]{ gLlt tyf 

sfo{qmdx?sf] sfof{Gjog k|lqmofdf Ps?ktf, kf/bzL{tf / hjfkmb]xL agfpg ,  

 l;+rfO{ k|)ffnLx?sf] ljsf; / JoJf:yfkgdf ;Úzf;gsf] nflu hg;xeflutf k|efjsf/L agfpg ;/f]sf/ /fVg] ;a} 

kIfsf] e"ldsf, clwsf/ / st{Jo :ki^ kf/L sfo{ljlw tyf lgb]{lzsf agfpg, 

 l;+rfO k|)ffnLx?sf] clwstd kmfObf xfl;n ug{ s[lif of]Uo l;+lrt If]qsf]    e ú-pkof]u Jojl:yt ug{ cfjZos 

ePsf] xÚbf u}/ s[lif k|of]hgsf] nflu xÚg]   e ú-pkof]u kl/jt{g tyf v)*Ls/)f lgoGq)f ug{ , 

 l;+rfO{ k|)ffnL leq xÚg] u/]sf clts|d)f tyf k|bifÚ)f /f]sL gx/ k|)ffnLdf :jR% jftfj/)f sfod ug{ ,   
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 l;+rfO k|)ffnLx?nfO{ lbuf] /fVg lgoldt dd{t ;Def/sf] nflu cfjZos cfly{s >f]tsf] Joj:yf / ;Ú/Iffsf] nflu 

pkef]Qmfx?sf] bfloTjsf] ?kdf Gofof]lrt l;+rfO ;]jf z'Nssf] c;'NfL ug]{ k|lqmof Jojl:yt ug{ . 
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Abstract 

Nepal is endowed with Water Resources. Government of Nepal (GoN) has developed many 

policies with regard to water sector in order to harness the full potential of Water Resources. 

As a prime component of water resources, irrigation remained as a focal point since first five 

year plan. Since then it has been formulating policies and laws related to the irrigation 

sector. In 1990, the government has prepared the Irrigation Master Plan (IMP).  A new 

Irrigation Policy (IP) was promulgated in 1992 (With first amendment in 1997 and second 

amendment in 2003). Soon after the promulgation of IP in 1992, a new Water Resources Act 

(WRA) was enacted in 1992 replacing the previous Canal and Electricity Act (1967).  

Sectoral program such as Agriculture Perspective Plan (APP) was launched in 1995 focusing 

irrigation as a principal input for agriculture development.  In exercise of power conferred 

by Section 24 of WRA, government has made Irrigation Regulation 2000 (First Amendment 

2004).  

Likewise the government endorsed Water Resources Strategy (WRS) in 2002 and soon 

developed National Water Plan (NWP) 2005 to operationalize the Water Sector Strategy of 

Nepal. Having done so many efforts to develop irrigation by bringing out many policies, the 

country is still far behind to achieve the goals envisaged by above mentioned policies. It 

means that either our policies are too ambitious or our implementing agencies have loophole 

to adapt the policy into reality. This paper has tried to briefly assess the pros and cons of the 

policies, rules, regulations and plan related to irrigation sector which came in entity after 

1990. 

Background: 

Government of Nepal (GoN) has given emphasis in irrigation development since first five 

year plan in 1956. Since then it has been formulating policies and laws related to the 

irrigation sector. In 1990, the Government has prepared the Irrigation Master Plan (IMP).  A 

new Irrigation Policy (IP) was promulgated in 1992 (With first amendment in 1997 and 

second amendment in 2003). Soon after the promulgation of IP in 1992, a new Water 

Resources Act (WRA) was enacted in 1992 replacing the previous Canal and Electricity Act 

(1967).  Sectoral program such as Agriculture Perspective Plan (APP) was launched in 1995 

focusing irrigation as a principal input for agriculture development.  In exercise of power 

conferred by Section 24 of WRA, Government has made Irrigation Regulation (IR) 2000 

(First Amendment 2004).  

Likewise the Government endorsed Water Resources Strategy (WRS) in 2002 and soon 

developed National Water Plan (NWP) 2005 to operationalize the Water Sector Strategy of 

Nepal. Having done so many efforts to develop irrigation by bringing out many policies, the 
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country is still far behind to achieve the goals envisaged by above mentioned policies. It 

means that either our policies are too ambitious or our implementing agencies have loophole 

to adapt the policy into reality. This paper has tried to briefly assess the pros and cons of the 

policies, rules, regulations and plan related to irrigation sector which came in entity after 

1990. 

Comparison of objectives of Policies and Plan related to Irrigation Sector: 

GoN has promulgated various acts and policies regarding to irrigation and drainage sector 

time after time. The principal aim of all these acts, policies and plan is to increase agricultural 

productivity and ensuring food security of the nation. Hence comparison of prime objectives 

of various policies and plan help to reflect the vision of irrigation development. Table 1 has 

tried to match the objectives among IMP, APP, WRS and IP. Since WRS has encompassed 

whole water sector, only irrigation related objectives has been taken up for comparison. The 

objectives of the similar rows in the table are matched or nearly matched.  

Furthermore the objectives of these policies need to be synchronized with periodic plans to 

achieve long term goal with the help of short term plan. After preparing IMP in 1990 and 

restoration of democracy in the nation, three consecutive five years plan (Eight, Nine and 

Ten) has been already been implemented and 3 years interim plan is also about to come to 

end. However the irrigated area has reached from 9, 33,000 ha to 12, 27,000 ha in last twenty 

years, almost 15,000 ha/year. Table 2 shows the irrigation plan and achievement in last three 

consecutive five year plan and running interim plan. These figures clearly demonstrate the 

shortfall. One of the major factors causing theses shortfalls has been failure to match budget 

allocations to the targets. This has been aggravated by organizational, management and 

construction capacity constraints. 

Table 1: Comparison of the objectives of different plans and policies related to irrigation 

IMP 1990 APP 1995 WRS 2002 IP 2004 

To provide a long 

term strategy for 

the development 

of Irrigation 

subsector that is 

consistent with 

the development 

policies of 

government.  

To accelerate growth 

rate to agriculture 

through increased 

factor productivity.  

To increase 

agricultural 

production and 

productivity, 

ensuring food 

security of the 

nation.  

 

To develop 

shorter term 

investment 

programs that are 

consistent with 

long term 

strategy.  

To identify immediate, 

short term and long 

term strategies for 

implementation and to 

provide clear 

guidelines for 

preparing periodic 

plans and programs in 

future.  
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To provide a 

sound database 

and planning 

methodology, to 

facilitate regular 

updating of the 

master plan.  

  To enhance the knowledge, 

skill and institutional 

working capacity of 

technical human resources, 

water users and non-

governmental 

association/organizing 

relating to development of 

irrigation sector.  

 To transform the 

subsistence-based 

agriculture into a 

commercial one 

through diversification 

and widespread 

realization of 

comparative advantage.  

 To provide round the year 

irrigation facility to the 

irrigation suitable land by 

effective utilization of the 

current water resources of 

the country.  

   To develop institutional 

capability of water users for 

sustainable management of 

existing system.  

 To alleviate poverty 

and achieve significant 

improvement in the 

standard of living 

through accelerated 

growth and expanded 

employment 

opportunities.  

To help reduce 

incidence of 

poverty, 

unemployment 

and under 

employment.  

 

 To expand 

opportunities for and 

overall economic 

transformation by 

fulfilling the 

precondition of the 

agricultural 

development.  

  

 

 

Table 2: Comparison of irrigation ha targeted accomplished ha in different five years plan   

Item  8
th

 Plan 9
th

 Plan 10
th

 Plan Interim Plan so far 

New New Farmer 

Managed 

reform 

New Farmer 

Managed 

reform  

New  Farmer 

Managed 

reform  

Irrigation 

ha target  

293895 142400 107000 129600 64000 95900 23700 

Irrigation 206401 65329 84561 73187 14298 32968 6596 
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ha 

accomplish 

ed 

Source: Sichai Barsik Pustika (065-066)  

 

Assessment of Plan and Policies 

IMP 1990 

The IMP for irrigation development in Nepal has been prepared for the Department of 

Irrigation (DoI), under the United Nations Development program (UNDP) financed; World 

Bank executed Planning and Design Strengthening Project (PDSP). The concept that a master 

plan should be prepared for the irrigation subsector originated from irrigation planning work 

carried out in the early 1980‘s within the Water and Energy Commission Secretariat (WECS). 

This work recognized the need for a broad-based study to assemble available land and water 

resources information, assess alternate development concepts, and recommend a long term 

development program for the irrigation subsector. It has three principal objectives which have 

been mentioned in Table 1.  

With regard to agricultural background it has mentioned six important constraints to the 

achievement of higher level of productivity as following: 

i. Lack of availability of purchased inputs, especially in remote areas; 

ii. Inadequate availability of agricultural credit from formal institutions, especially in 

remote areas; 

iii. Lack of inadequate agricultural extension services; 

iv. A land tenure situation that discourages the use of improved agricultural technology 

in some areas; 

v. Lack of financial incentives to many farmers, as a result of poorly developed market 

conditions and/ Lack of physical access; 

vi. Inadequate Irrigation Management; 

These problems are still pertinent in agricultural sector which is mentioned in the agricultural 

sector of three years interim plan. 

IMP has also sarcastically made a comment on the practice of assigning ―hectare targets‖ to 

DoI. ―Actually it serves a useful purpose in that it sets objectives in terms that correspond to 

DoI‘s mandate. However emphasizing ―new‖ hectares diverts attention away from the 

benefits achievable by rehabilitating existing projects and managing them effectively. It also 

places great pressure on the progress reporting system, resulting in double counting in some 

areas. The system of setting hectare targets and monitoring progress should be revised to 

reflect potential agricultural and economic benefits more closely.‖ This excerpt is still quite 

relevant. 
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With regard groundwater promotion it has pointed out the important role of Agriculture 

Development Bank/Nepal (ADB/N) which was used to finance Shallow Tube Well (STW) 

program at that time. At present, ADB/N has become more commercial rather than investing 

in STW program. 

It has emphasized a greater role for the private sector in the planning, design, implementation 

and management of irrigation schemes; however DoI has not been able to outsource any 

irrigation scheme to private sector so far. 

Till 1990, Nepal irrigation investment programs emphasized construction of large new 

projects in the terai and small and medium projects in the hills and promotion of groundwater 

development in the terai. In order to divert the construction oriented notion of the planners, it 

has suggested the following points; 

 Irrigation management improvements to existing projects; 

 Groundwater irrigation in the terai; 

 Small and medium surface projects in the Terai-both new and rehabilitation; 

 Small and medium surface projects in the hill and mountain districts-both new and 

rehabilitation; 

 Large project in the terai:  

 Single purpose projects generally run of river 

 Multipurpose projects, generally incorporating upstream storage 

GoN later implemented Irrigation Management Transfer Program in 1995 in order to fulfill 

the first point. Similarly APP addressed the groundwater development plan in terai. Other 

irrigation development has been implemented by various irrigation programs like NISP, 

IWRMP, SISP, CMAISP, MIP etc. However the idea of developing multipurpose projects 

and basin transfer projects is still unfulfilled. 

APP 1995 

Soon after the restoration of democracy in 1990 and the taking of office by democratic 

government in 1991, attention turned to the need for far-reaching measures of reform that 

would immediately a broadly based and participatory process of development. With the help 

of Asian Development Bank (ADB), Agricultural Projects Services Centre (APROSC), in 

collaboration with John Mellor Associates Inc., of the United States APP was formulated. 

Various public sector agencies, private sector and international donor and cooperating 

agencies were involved in the preparation, drafting and finalization of APP in May 1994. The 

APP objectives are based on the lessons of several decades of slow and narrowly based 

growth in Nepal and the fast growth of most other Asian countries.  

APP has been designed in such a way that more than half of the public investment in APP‘s 

priority inputs would go to irrigation. The investment has concentrated on the means of 

increasing water control and providing year-round coverage. The terai is amply endowed 

with accessible groundwater supplies, and the hills and mountains have enough water 

resources to accommodate the APP‘s growth rate for high value-commodities. It made the 
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goal to increase the groundwater coverage from 107,000 ha in 1996/97 to 612,000 ha by the 

end of APP in 2016/17.   

After implementation in 1997 the APP called for an average of 24,000 ha per year to be 

added to the groundwater irrigated area to meet its target within 20 years. It was planned in 

such a way that 22,000 of those ha would be turned over to STWs and 2000 ha to DTWs, that 

translate to 8800 STWs and 40 DTWs respectively.  

Albeit APP‘s objects are outstanding, it is unable to perform as envisaged. So far under APP 

program 19,550 ha area in STW and 2716 ha area in DTW has been developed to irrigate 

new land which indeed show its slow pace.  Literally realizing the importance of APP goals, 

the APP interim plan had proposed for an alternate institute of Department of Shallow Tube 

Well, which was never realized. Neither the Groundwater Development Committee is under 

the umbrella of DOI nor it is separate Department. Since its establishment under Bikas Samiti 

Ain BS 2013 in 2031 BS, it is still working as per Development Committee Act, which is 

quite irrational.  

Government‘s inconsistency in policy of subsidy in STW also jeopardized the theme of APP. 

In order to sign Second Agriculture Program Loan (SAPL) in November 1999, Government 

accepted the condition of ADB to remove subsidy in STW.  The removal of subsidy 

immediately showed its effect by plummeting the demand of STWs from 5000/year to 

500/year.  

WRS 2002 and NWP 2005 

In Nepal, the freshwater system is undergoing continuous natural changes in terms of quality, 

quantity and morphology. These changes are further accelerated due to increasing human 

exploitation of water resources caused by increasing population pressure demanding more 

water for several issues such as irrigation, drinking water, hydropower and others. Growing 

concern for environmental degradation has further increased pressure on water resources. To 

cope up with such phenomenon and to manage country‘s water in a holistic manner, Nepal 

brought out its WRS in 2002. 

With regard to WRS, this paper is focused in irrigation and its related issues only. WRS has 

clearly admitted that in general, irrigation activities undertaken in Nepal to date have not 

been very successful. It further states that many projects have not reached their planned levels 

of productivity and many are not financially or technically sustainable in their present form. 

Besides it mentions the declining trend in the attractiveness of agriculture by the increasing 

number of people migrating to cities or abroad in search for jobs. This is due to very low 

market price for rice. It accepts that the fundamental basis of the APP and its strategy for 

irrigation may need to be revised (i.e., subsidy for tubewells). It also emphasizes to build 

multipurpose storage projects that are economically viable. 

Table 3: NWP target in irrigation sector given in percentage 

    Item  

 

Year round 

irrigation  

Average 

cereal 

Average 

cropping 

Irrigated 

area  

Irrigation 

efficiency  

ISF target  
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Year yield over 

2001  

intensity  

2017 64 28 164 80 45 45 

2027 67 44 193 97 50 75 

 

In order to achieve sustainable efficient irrigation system, it lays down short-, medium-, and 

long-term action plans for the water resources sector. In order to implement the activities 

identified by the WRS, WECS started formulating NWP which was approved by GoN in 

September 2005.   

Integrated Water Resources Management (IWRM) has been adopted as one of the principal 

themes of NWP. IWRM principles profess that water must be viewed from the holistic 

perspective, both in its natural state and in balancing the competing demands on it, eg 

domestic, agriculture, hydropower, industrial, cultural and environmental.  

IP 2003 

Adaptation of the WRS  by the GoN in 2002, launching of 10
th

 five year plan in 2002, and 

reaching the completion stages of many important irrigation developments like NISP, SISP, 

IDP and IMTP necessitated promulgation of new IP 2003. Apart from its prime objectives 

given in Table 1, It has also made the objective of increasing agricultural production and 

reduction of poverty through creation of rural employment opportunities like APP. It has 

given the stress on promoting the conjunctive use of groundwater and surface water irrigation 

system along with the initiation of new and non-conventional irrigation systems such as rain 

water harvesting, pond, sprinkler, drip, paddle pump and other irrigation system. 

Like IMP, it has also visualized going to storage type irrigation system by hopping from run-

off the river system. However this has never been materialized. Similarly it says that 

Government of Nepal (GoN) will declare the irrigated Area where the irrigation facility is 

available and in such area provision will be made for permission of GoN if needed outside 

use of agriculture. This has also been breached by GoN itself. For instance, in the command 

area of Narayani Lift Irrigation system in Chitwan, town planning program has already been 

implemented. 

This policy has also introduced the arrangement of sharing of collected irrigation service fees 

from user farmers by distributing it to the central maintenance fund (DoI), National treasury 

of GoN and Water Users Association (WUA). However the central account of DoI 

maintenance fund for collecting the share of ISF as per IP was closed. This has created 

perplexity among WUAs. 

IR 2000 (First amendment 2004) 

There are altogether seven chapters in it. However, chapter 3 has been removed in 2004 

amendment. Chapter two and five are mainly concerned with WUAs, which address 

provisions related to system transfer and user‘s duty and service charge. 
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It has given the authority to fix the ISF comprised of the following functionaries; 

1. Chief of concerned irrigation office- Chairperson 

2. Representation, District Agriculture Development Office- Member 

3. Chairperson of concerned user‘s association- Member 

4. Representative, District Irrigation Users Federation- Member 

 

In spite of the provision of ISF fixing in IR, it has not come into practice in many districts.  

 

Conflicts created by acts, regulation related to irrigation 

WRS has realized reviewing legislation related to water resources development. Under the 

existing act some legislation have revealed overlaps and conflicting attributes between laws 

and regulations for example; Water Resources Regulations (WRR) 1993 and Irrigation 

Regulation 2000 brought into effect under the WRA, 1992 contain contradicting and 

conflicting provisions related to fees to be charged for a license, rate of royalty, registration 

of WUAs, service fees, dispute settlement mechanism, etc. Despite having separate act for 

land acquisition, the WRR has given different provision for land acquisition related to water 

sector. In addition, lacking of national policy on resettlement, rehabilitation and 

compensation project implementation has been facing lot of difficulties such as fairness and 

timely payment of compensation as per market price to affected and vulnerable groups. 

 According to Ajaya Dixit in his “Dui Chhimekiko Jalyatra”, 175,678 people will be 

displaced if multipurpose storage project like Pancheswor, West Seti, Karnali Chisapani, 

Budi Gandaki and West Kosi are implemented. At the time when the government is unable to 

rehabilitate the “Mukta Kamaiya” (liberated peasants) and internally displaced people due to 

Maoist insurgency, the significance of national policy on resettlement, rehabilitation and 

compensation for the construction of multipurpose storage project can easily be realized. 

Upcoming Integrated Water Resources Policy 

WECS has been drafting the Integrated Water Resources Policy to bring out for public as 

early as possible in order to facilitate the IWRM concept. Let‘s hope that the upcoming 

policy will address all the contradictory issues mentioned above. 

Conclusion and Recommendation: 

The target envisaged by the policies and plan can only be turned into realities if it is 

implemented with full resources. The concept of year round irrigation is impossible unless we 

develop inter-basin water transfer and multipurpose storage project. In order to meet the 

IWRM objective we need to build nation‘s long awaited multipurpose storage project. 

Perhaps enough paperwork has been done in this regard but lack of financial resources and 

lack of confidence building measures with neighboring countries, we are unable to bring it in 

tangible shape. A strong solidarity and willingness of the political parties within a nation and 

influential international lobbying may perhaps harness the water resources benefit.  
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None of the acts, policies and documents is enough to address the in-depth groundwater 

issues and hence it is suggested to develop legislative provisions for groundwater use and 

management. Furthermore GoN needs to dissolve groundwater development committee to 

bring it under an organizational umbrella of DoI in order to adapt the concept of conjunctive 

use.  

20 years has been passed after launching IMP 1990. In the mean time the nation experienced 

major political changes. Hence updating of IMP 1990 is imperative. Very seldom can 

implementation accomplish the goal, if monitoring and evaluation is ignored.  Failure to meet 

the goal of APP and failure to meet the short term goal envisaged by WRS have clearly 

indicated that we are merely ambitious to embellish our policies and plan without turning it 

into reality. 

With regard to irrigation policy, it is mentioned that IP shall be updated within 5 years of its 

commencement, however after 2003, it has not been updated. Now the time has come to 

improve its weaknesses. The policy itself is not an act. Hence the act which supports 

irrigation policy also needs to be enacted. For instances raising irrigation service fee is 

difficult task without supporting legal act. Banning the commercial plotting of land or 

construction or any other non related agricultural activities in irrigated command area cannot 

be only protected by IP. Backing by other laws or legislations is needed to apply it in field 

level. 

In order to overcome water shortage problem, GoN needs to be committed to launch at least 

one environmental friendly multipurpose storage project which will help guide in future for 

other similar projects. 
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Abstract 

Marchawar Lift Irrigation System (MLIS) uses pumps for lifting river water to irrigate 

around 3500 ha land in Marchawar Region. Pumps are to be operated following operation 

guidelines of the manufacturer to ensure reliability of the system but Pumps in Marchawar is 

operated by MLIS Main Committee arbitrarily and resulting in deterioration of the pumping 

systems to a state of heavy repair/restoration. River level during winter season goes below 

minimum required level for pumps operation and their operation during these periods cause 

heavy toll in pumps‟ operation and maintenance resulting in decrease in the reliability of 

pumps and of the system as a whole.  

 

Introduction 

Increasing agricultural production to uplift food security and alleviate poverty through the 

provision of assured irrigation has been the strategy of economic development plans of 

Government of Nepal. In conformity with the government strategy, a grant agreement 

(NEP/78/CO4) was made available by UNCDF to then His Majesty's Government of Nepal 

in 1980 to implement the Marchwar Lift Irrigation Project (MLIP) in the mid west Tarai of 

Nepal. 

The project was implemented in three phases: first phase from 1981 to 1989, second phase 

from 1992 to 1996 and third phase from 1997 to 2000. The MLIP has constructed 56 km of 

canals and a 20 km feeder road, a pump house with ten pumps lifting water in the canals and 

a rural electrification programme on the project area. The irrigation system is divided into a 

subsystem according to branch canals. The system includes hydraulic structures of various 

types and sizes to regulate water distribution. The command area to be irrigated at present is 

3500 hectares. 

The source of water for Marchwar Lift Irrigation System (MLIS) is the Tinao River from 

where water is to be lifted using 6 Low Lift Pump (LLP) and 4 High Lift Pumps (HLP), 

keeping one LLP and one HLP standby. LLPs, each with a discharge capacity of 765 l.p.s., 

feed the Lower Main Canal (LMC) at static head of 4.9 meters (m). 4 HLP, each with a 

discharge capacity of 575 l.p.s., feeds the Upper Main Canal (UMC) at static head of 6 meters 

(m). Water availability depends on the water level and corresponding discharge in the river. 

(The 1995 Evaluation Mission carried out simulation analysis based on the records of water 

level and discharge for the period from 1983 to 1995. It was found that the discharge 
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corresponding to the water level in the river at 90 m amsl the discharge in the river was 0.27 

m3/s, and the pump could not lift water at this level.).  

Divisional Irrigation Office Rupandehi (DIO) and Water User Association (WUA) jointly 

operate and maintain pumps and canal system and with lack of funds and proper maintenance 

facilities, the standard practice of maintenance management could not be followed as a result 

a large number of pumps started to shut down and in a stage of major repair. 

Water Management  

For the purpose of water management, the canal system was designed to provide variable 

proportional distribution of water using broad crested weir intakes for the canals and block. 

According to the design the canal system would operate continuously so long as the flow in 

the irrigation system is between 70 - 100% of the design capacity. When the water demand or 

water availability is less than 70% of the design discharge rotational irrigation was to be 

practiced over the 8 systems. 

A computer programme named ―Operational Management of Irrigation System (OMIS)‖ was 

introduced to implement water scheduling. This was adjusted to simplify its application, 

which required only rainfall, area under crop and the field status (wet or dry) as input. This 

programme calculated, on the basis of average evapotranspiration, the requirement of water 

for coming week and expressed this in pumping hours. The OMIS, however, did not provide 

instruction for distribution of water over the systems. 

Due to lack of competent manpower to handle the OMIS by the MLIS Main Committee, who 

have taken-over the operation and management of the system, the programme is no more in 

use. Absence of any tool for operating the irrigation system to implement water management 

and lack of training, the MLIS Main Committee is operating the system arbitrarily. The 

pumping system has not been operated as per the manufacturer guidelines resulting in 

deterioration of the pumping systems to a state of heavy repair/restoration. (As of 19
th

 May 

2010 status only 4 pumps are in operable condition further one pump has abnormal vibration 

and can fail any time). 

Operation History of the Pumps 

Marchawar‘s Pumps have come in operation from 1997 and since then they have ran for 

57,258 hours. Operation history for 10 pumps is tabulated in Table No. 1. During the pumps‘ 

operation, these pumps have undergone several repairs. Figure 1 below shows the repair that 

each pump has under gone. 
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Table No. 1 Operation hours of different pumps

Year 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Total 

Pump 

No. Pump Operation in Hours 

1  0 313 193 18 697 825 401 506 495 1349 130 0 0 0 4927 

2  0 264 146 574 357 800 325 386 417 632 326 0 184 0 4411 

3 136 468 173 317 1016 971 456 948 858 1178 85 364 349 0 7319 

4 398 468 570 485 655 881 90 497 545 857 437 310 569 233 6995 

5 0 329 424 436 218 839 341 993 747 1173 516 554 1180 220 7970 

6 283 367 437 470 926 0 0 190 448 1074 372 628 125 0 4411 

7  0 62 216 220 607 560 255 673 801 1024 339 774 302 0 5833 

8 394 89 294 376 795 471 164 724 553 795 375 435 981 211 6657 

9 49 150 270 243 599 380 90 571 628 409 279 175 558 300 4701 

10 296 190 335 250 125 295 83 322 109 288 262 373 195 0 3123 

Total 1556 2700 3058 3389 5995 5995 2205 5810 5601 8779 3121 3613 4443 964 57260 
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Figure 1 No. of Maintenance that each Pump has undergone  

It is seen that every pump has undergone repair at least for 4 times during its operation. But 

the time period for repair and maintenance is different for different pumps further, time 

interval between consecutive repairs is not the same or near for the same pumps. Thus pumps 

are repaired as and when necessary ie, when broken down. It is also seen that some pumps 

have broken down more frequently than the others and vice-versa. 

  

Pump and Operation Requirement 

Vertical shaft, single stage, wet well pump with horizontal delivery elbow and fixed rotor, 

driven by electric motor is type of pump used in MLIS. The water flows from the suction 

cone at the bottom of the suction well through the suction bell to the impeller. After leaving 

the impeller it flows up along the vertical pipe through the delivery flange into the pipe 

connected to the pump.  

 

The pump is able to deliver raw water filtered by rough and fine weed screens. The water of 

the river is supposed to be chemically natural. Solid contents of the water may not exceed the 

normal value, ie, specific weight of ma. 1.03 Kg/cm
3
. The pumps can be operated when river 

level is above 90 m amsl and no pump operation is possible when the river level is below that 

minimum level (90 m amsl). No more than 5 pumps (not more than 1 pump to each intake 

gate) can be operated at a time when river level is between 90 and 90.3 m amsl. When river 

level is more than 90.3 m amsl, maximum of 6 Low Level Pump (LLP) and 3 High Level 

Pump (HLP) can be operated. Figure 2 below shows the river level for 5 consecutive years 
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beginning from 2005 to 2009 when river level is 90 m amsl or above ie, form May to 

December. It is seen from the figure that water level start rising to minimum of 90 m amsl 

from June and it maintain the level (90m) till November. 

Table no. 2 below shows the pumps operation in different months and is seen that pumps are 

operated during the month of November to January where minimum requirement level (90 m 

amsl of the river) is not available. 

 

 

Figure 2:  River level from May to December and required minimum river level for pump 

operation 
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Figure 3: Pump operation in different months in different years 

Break Down of Pumps 

It is seen from the experience that the pumps get break down due to wear and tear of guide 

bearing called bronze bush and line shaft protecting stainless steel sleeve. These parts worn 

out faster when silt load is more in river and silt in the pumped water acts as abrasive agent to 

those parts. When pump is run even with worn out sleeve and bush, impeller may get 

damaged causing greater loss. Fig. 4 shows pump break down against months. It is seen that 

large number of pumps are broken down in the months of December and January when river 

level is below minimum requirement ie., 90 m amsl. Pump when operated below 90 m amsl, 

pumps sucks sand causing pump wear out faster resulting breakdown. 
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 Figure4 Pumps break down in different months 

 

Conclusion 

High water demand during December and January forces pumps to operate below minimum 

required river level of 90 m. Operation of pumps against the standard operation practices 

results in unwarranted break down of pumps. This has been seen that a large number of 

pumps break down occurred due to operation of pumps during lean period. The frequency of 

break down of pumps when operated in lean period is high compared to pump when operated 

above minimum requirement level of 90 m. Thus the pumps if operated following operation 

guidelines of the manufacturer, the pumps can be operated for a longer duration resulting in 

drastic reduction in pump break down which in turn increase reliability of the pumping 

system and lowering maintenance cost. But new options are to be explored to fulfill water 

demand during the lean periods.  

 

Reference: 

Maharjan B, l.; Jha L k. (2002) Final Evaluation of Marchawar lift Irrigation Project, 

UNCDF, UNDP and HMG  
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l;+rfO ljefusf] ;+:yfut ljsf;df yk ;Úwf/sf k|of;x? 

;fu/ sÚdf/ /fO{ 

lrkm, xfO*«f]nf]lhi^ 

l;+rfO laefu 

;f/ 

gof¤ / ;Dj[$ g]kfn lgdf{)fsf] If]qdf z;Qm e úldsf lgjf{x ug{ ;Sg] l;+rfO ljefu Pp^f kÚ/fgf] ;/sf/L  ;+u&g xf] . of] 

;+u&gn]] /fi^«df l;+rfO ;]jf pknAw u/fpg] k")f{ bfloTj lnPsf] % . ;+:yfut ljsf;sf] qmddf of] ;+u&g cfh Pp^f j[xt 

/ ax'ljifos (Multidisciplinary Organization) ljefusf] ?kdf :yflkt eO;s]sf] % . tyflk o; ljefusf]  

jt{dfg ;+u&g ;+Vof, :j?k / ;+u&gk|lt cfj$ hgzlQm Joj:yfkgsf] If]qdf s]xL ;Úwf/sf] cfjZostf  dxzÚ; 

v*\ls/x]sf] % . t;y{ ;+u&gsf o:tf kIfx?df gofF lrGtg / ljZn]if)f ;fy ;do ;fk]If ;Úwf/ ug{ ;lsPsf] v)*df 

eljiodf of] ljefu cfkm\gf] nIo tyf p@]Zo k|flKtsf] nflu cem ;Ifd, ;jn / k|efjsf/L xÚg] sÚ/f lglj{jfb % .  

ljifo k|j]z  

nf]stGqsf] :yfkgf eO;s]sf] o; kl/l:yltdf /fHosf] :j?k / ;+/rgf g} k'g{eflift xÚgÚ kg{] hgcfjfhx? pl&/x]sf] cj:yf % . o;} 

;Gbe{df ;/sf/L ;+# ;+u&gx?df klg ;do kl/l:yltsf] dfu cgÚ?ksf] ;+:yfut ;Úwf/x? xÚg h?/L % egL gof ¤ b[li^sf])f / ;f]rx? 

p&\gnfO{ c:jfefljs dfGg ;lsGg . sÚg} klg ;+# ;+:yfx?sf] ;+:yfut ;Úwf/sf] lgldQ To;sf cfwf/e"t kIfx? h:t}M ;+u&g ;+/rgf, 

;|f]t / ;fwg -man, money, material, information_ nufot ;DalGwt gLlt tyf sfg'gL k|fjwfgx?sf]  kIfx?df 

cfjZos ;Úwf/ xÚg lgtfGt h?/L xÚG% .  

l;+rfO ljefu hf] /fHodf l;+rfO ;]jf pknAw u/fpg] k")f{ lhDd]jf/L lnP/ :yfkgf ePsf] Pp^f ;/sf/L ;+u&g xf] . lj=;+= 

2009 ;fndf 2 hgf OlGhlgo/x?sf] ;d"xaf^ zÚ?jft ePsf] of] ljefu cfh;Dd cfOkÚUbf Pp^f axÚljifos ;+u&gsf] 

?kdf :yflkt eO;s]sf] % . clxn] of] ljefu;+u s/Lj 2000 hlt :yfoL sd{rf/Lx? cfj$ /x]sf %g\ eg] o;sf] clw/fHo 

JofkL ;f+u&lgs ;~hfn /x]sf] % . To;}u/L ljefu ;+u xfn ;fig b]lv j[xt ;Ddsf bh{gf} of]hgfx? sfof{Gjog cj:yfdf  

/x]sf %g\ . o; ljefunfO{ eljio lgb{]z ug{sf nflu cfjZos gLlt, lgod, lgb{]lzsf / sfo{ljlwx? tof/ eO{;s]sf %g\ . 

o;/L of] ljefu ;+:yfut ?kdf ;s/fTds lbzflt/ al(/x]sf] % tyflk o; ;+u&gnfO{ cem z;Qm, k|efjsf/L / hgd"vL 

(+én] cufl* a(fpg o;sf] jt{dfg ;+u&gfTds :j?k nufot ;+u&gdf cfj$ hgzlQmx?sf] plrt Joj:yfkgsf]] 

If]qx?df cfjZos ;Úwf/ xÚg cToGt h?/L % .  

;+:yfut ljsf;sf] Pltxfl;s kIf  

g]kfnsf] l;+rfOsf] ;+:yfut ljsf; Oltxf;nfO{ gLlh, ;/sf/L tyf ;+o'Qm -gLlh / ;/sf/L_ u/L tLg efudf 

ljefhg u/]/ x]g{ ;lsG% . 

s_ gLlh If]q M k/Dk/fut ?kaf^ s[ifsx?n] cfkm} lgdf{)f, ;+rfng / dd{t ;Def/ cfkm} ul//x]sf l;+rfO k|)ffnLx? .  

v_ ;/sf/L If]q  

 1   lj=;+= 1985 df rGb| zdz]/af^ ;Kt/Ldf rGb| gx/sf] lgdf{)f . 

 2  lj=;=2000df hÚ$zdz]/af^ ;nf{xLdf hÚ$ gx/ -dgÚidf/f_ / slknj:tÚdf hubLzkÚ/ -jf¤)f u+uf_ 

af¤wsf] lgdf{)f                                                                                                                                           

 3=  lj=;+=2009 df gx/ ljefusf] :yfkgf -lgdf{)f tyf ;~rf/ dGqfno_  

 4=  lj=;+=2023 df l;+rfO tyf vfg]kfgL ljefu -hn tyf ljBÚt dGqfno_. 

 5= lj=;+=2029df l;+rfO tyf hnjfo' lj!fg ljefu -vfB s[lif tyf l;+rfO dGqfno_ 

   6= lj=;++= 2025 ;fndf :yfkgf ePsf] n#Ú l;+rfO ljefu 2028 ;fndf of] ljefudf g} ufleg] sfo{ ePsf] .  

 7= 2037 df l;+rfO tyf hnafoÚ lj!fg ljefunfO{ hn;|f]t dGqfnodf cGtu{t /flvof] .  
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 8  lj=;+= 2044 gof¤ gfddf æl;+rfO ljefuÆ gfdfs/)f u/L ;du| l;+rfOsf] k|ltlglwd úns ;+:yfsf] ?kdf :yflkt 

ePsf] . 

 9=  lj=;+= 2066 h]i& l;+rfO ljefunfO{ l;+rfO dGqfno cGtu{t /flvof] .  

 10= lj=;+= 2028-4 ljsf; If]qdf 4 j^f If]qLo l;+rfO lgb]{zfgfno /  

  2037 df 5 j^f If]=l;+=lg=sfof{nox?sf] :yfkgf e } gx/ l*lehg÷;j l*lehg÷If]=l;=lg=sf] dftxtdf tyf 

s]GbL|o :t/sf kl/of]hgfx? ;f]em} ljefu cGtu{t /flvof] . 

 

u_ ;+o"Qm If]q  

1. lj=;+= 2045— l;rfO lgodfjnL agfO{ pkef]Qmfsf] ;xeflutf xÚg] k|fawfg nfuú eof] . 

2. lj=;+= 2045– 5 If]=l;=lg=/ 75 lhNnf l;+rfO sfof{nox?sf] :yfkgf ul/of] .  

3. lj=;+=2058– l;+rfO If]qsf] ; ¤u&gfTds ;+/rgf kl/jt{g ckl/xfo{ eO{ 26 j^f l*lehg, 20 j^f ;j l*lehg, 8 

j^f Joj:yfkg l*lehg / 3 j^f oflGqs l*lehgx?sf] :yfkgf eof] .  

 

l;+rfO ljefusf] jt{dfg cj:yfsf] kIf 

s_ l;+rfO ljefusf] jt{dfg ;+u&gfTds tflnsf 
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tflnsf g+=– 1 

  

 

v_ l;+rfO ljefusf] jt{dfg :jLs[t b/jGbL tflnsf  

 

tflnsf g+=–2 
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 ljZn]if)ffTds kIf 
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s_ l;+rfO ljefusf /f=k= k|fljlws kb ;+Vofx?  

qm=;+ ljifout kb /f=k=k|yd /f=k=l$tLo /f=k=t[tLo s}lkmot 

;+Vof -%_ ;+Vof -%_ ;+Vof -%_ 

1= dxflgb{]zs  1 –   – –   – –  

2= l;len O{=  9 69=24 66 68=75 217 76=95  

3= Pu[ O{=   15=38 13 13=54 31 10=99  

4= xfO*«f]lhof]nf]lhi^  2 15=38 13 13=54 23 8=15  

5= d]sflgsn O{=  – – 4 4=16 11 3=90  

6= ;f]l;of]nf]lhi^ 

Pu|LsNr/ 

 – –   – –  8 –  

7= s]ldi^ – –  1 –  3 –  

 14 100 %  97 100% 293 100%  

tflnsf g+++= 3 

v_ l;+rfO ljefusf /f=k=k|yd b]lv /f=k=t[tLo;Ddsf kbx?sf] cg'kft   

qm=;+= ljifout kb /f=k=k|yd÷/f=k=låtLo /f=k=låtLo÷/f=k=t[tLo s}lkmot 

1= l;len OlGhlgo/  1M7=33 1M3=28    

2= Pu[ O{lGhlgo/  1M6=50  1M2=21  

3= xfO*«f]lhof]nf]lhi^  1M6=50  1M1=76  

4= d]slgsn O{lGhlgo/  × 1M2=75  

5= ;f]l;of]nf]lhi^  × ×  

6= Pu[sNrl/i^  × ×  

7= s]ldi^  × ×  

tflnsf g+=-4 
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u_ l;+rfO ljefusf -;j-l*lehg b]lv s]lGb|o:t/sf of]hgf_ sfo{sf/L kbx?sf]] jt{dfg 

af¤*kmf¤*sf ljj/)f 

qm=;+= ljj/)f s'n 

;+Vof 

% l;len 

O{= 

% Pu[ 

O{= 

% xf=lh= % d]sf 

O{= 

% cGo 

1= dxflgb{]zs – – – – – – – – – –  

2= pk-

dxflgb{]zs 

4 100 2 50 1 25 1 25 – –  

3= If]qLo l;+rfO 

lgb{]zs 

5 100 5 100 – – –  – – –  

4= l;+rfO  

ljsf; 

l*lehg 

26 100 24 92=3 2 7=7 – – – –  

5= l;+ ljsf; 

;j–l*lehg 

20 100 19 95 1 5 – – – –  

6= Joj:yfkg 

l*lehg 

8 100 5 62=5 2 25 1 12=5  – –  

7= d]sflgsn 

l*lehg 

3 100 - – –  –  3 100  

8= eúldut hn 

l;+rfO zfvf 

sfof{no 

8 100 3 37=5 – – 1 62=5 –  –  

 s]lGb|o of]hgf 

s_ ;tx  

v_ eúldut  

p1       17  

p2       5 

 

22 

 

100  

17 

 

77 

 

 

2 

 

 

10 

 

 

3 

 

 

13 

   

tflnsf g+=-5 
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3_ ;+Vofsf] cfwf/df sfo{sf/L kbx?sf] af¤*kmf* -Mechanical afx]s_ 

qm

=;+

= 

kb ;+Vof >])fL l;len Pu[ xfO*«f] d]sflgs

n 

s}lkmot 

1 dxflgb{]zs 1 /f=k=k|yd      

2= pk-dxflgb{]zs 4 /f=k=k|yd 2=57 0=57 0=57 _  

3= If]qLo lgb{]zs 5 /f=k=k|yd 3=22 0=71 0=71 –  

4= l*lehg k|dÚv 26 /f=k=låtLo 23=8 5=10 6=10   

5 eúldut hn 

l;+rfO 

8       

6= ;j-l*lehg k|dÚv 20 /f=k=t[tLo 14=4 2 1=6   

7= Joj:yfkg 

l*lehg  

 

8 /f=k=låtLo 5=4 1=12 1=12   

8 s]lGb|o of]hgf  

s_ ;tx v_ 

e"ldut  

 

p1       1 7 

p2       5 

 

 

22 

 

 

 

 

 

/f=k=k| /                    

låtLo 

 

 

 

1=5 

 

 

 

 

 

3=4 

 

 

 

3=4 

 

  

tflnsf g+=-6 
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ª_ ljifout cfwf/df sfo{sf/L kbx?sf] af¤*kmf¤* -Mechanical afx]s_ 

 

qm=

;+= 

kb ;+Vof >])fL l;len Pu[ xfO*«f] d]sflgsn s}lkmot 

1 dxflgb{]zs 1 /f=k=k|yd      

2= pk-dxflgb{]zs 4 /f=k=k|yd 2 1 1 _  

3= If]qLo lgb{]zs 5 /f=k=k|yd 3 1 1 _  

4= l*lehg k|dÚv 

 

26 /f=k=låtLo 26  _   

5= ;j-l*lehg 

k|dÚv 

20 /f=k=t[tLo 20 8 _   

 Joj:yfkg 

l*lehg k|dÚv 

 

8  

/f=k=låtLo 

 8    

7= e"ldut hn 

l;+rfO l*lehg 

k|dÚv 

8 /f=k=låtLo _ 8 

 

8   

8= s]lGb|o :t/sf  

s_ ;tx v_ 

eúldut   

p1       1 7 

p2       5 

 

 

22 

 

 

 

 

 

/f=k=k| /          

låtLo 

 

 

 

17 

 

 

 

 

 

2 

 

 

3= 

  

 tflnsf g+=–7 
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%nkmnsf ljifo j:tÚx?  

k|:tÚt l;+rfO ljefusf] jt{dfg ;+u&gsf] (¤Frf, b/jGbL tyf sfo{sf/L kbx?sf] 

af¤*kmf¤*af^ tklzn cgÚ;f/sf] ;jfnx? p&]sf] b]lvG% . 

s_ ;+u&gfTds (¤Frfsf] ljifodf 

1_ lsg p:t} k|s[ltsf l*lehg / ;j-l*lehgx? agfOof] hjls sfo{ k|s[lt / 

clwsf/ If]q ;dfg %g\ . 

2_ sfo{ k|s[lt / clwsf/ If]q ;dfg eP tfklg lsg Pp^fdf /f=k=låtLo  / 

csf{]df /f=k= t[tLo sfo{sf/L kb /flvof]  . 

3_ w]/} h;f] sfof{nox? kxf*L lhNnfx?df eGbf t/fO{ lt/ dfq :yfkgf ul/Psf] 

b]lvG% . 

4_ l;+rfO ljefusf] ;+u&gfTds tflnsfdf e"=h=lj= zfvf sfo{nox?nfO{ b]vfOPsf] 

%}g\ .  

5_ l;+rfO gLlt 2060 n] ;fgf, demf}nf, &"nf, j[xt l;+rfO of]hgfx?sf] 

cjwf/)ffnfO{ k|i^ cl# ;f/]sf] ;Gbe{df ljefu cGtu{tsf] dxfzfvfx?df 

b]vfOPg, hals 2059 cl#sf] l;+rfO ;+u&g tflnsfdf k|i^ ul/Psf] % . 

6_ ljefudf s]ldi^x?sf] b/jGbL % t/ sfd ug{] k|of]uzfnf %}g . 

7_ ljefu leqsf] hgzlQm ljsf; / Joj:yfkg ug{] tyf ljefusf] cfjZos 

dd{t ;Def/ / ;/;kmfO{ ug{] h:tf k|zf;lgs sfo{x?nfO{ k|zf;gn] x]g{] sfo{ 

of]hgf dxfzfvf cGtu{t /flvPsf] % .  

8_ O{lGhlgo/Lé lhof]nf]lh zfvfsf] cfjZostf dxzÚ; eP tfklg of] lgsfo 

/flvPsf] b]lvPg . 

v_ b/jGbL tyf kbx?sf] af¤*kmf¤*sf] ljifodf 

1_ l;+rfO ljefu Pp^f Multidisciplinary Organization  sf] ?kdf :yflkt eO{ ;s]sf] 

cj:yfdf ljefu cGtu{tsf sfo{sf/L kbx?sf] af¤*kmF*¤sf] cfwf/ :ki^ gePsf] 

. 

2_ If]qLo lgb{]zsdf l;len dfq /fVg] Joj:yf ePsf] . 

3_ l;+rfOsf] l*lehg÷;j–l*lehg÷Joj:yfkg l*lehg÷d]sflgsn l*lehg nufot 

s]lGb|o :t/sf of]hgfx?sf] sfo{sf/L kbx?df  l;len O{=, d]sflgsn O{=,  
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Pu|L,O{= x?sf] ;d"xs[t ul/Psf] t/ xfO*«f]lhof]nf]lhi^x?sf] kbx?  v'Nnf 

ul/Psf] . 

4_ l*lehg / ;j–l*lehgsf] sfo{sf/L kbdf Pu[ O{= sf] lgldQ % lglZrt :yfg 

/flvgÚsf] cfwf/ :ki^ gePsf] .  

5_ 8 hgf /f=k=t[tLo Sociologist x? eP tfklg 1 hgf /f=k=låtLo kb klg 

gePsf] .  

6_ ljifout >])fL tyf kbx? -/f=k=t[tLo b]lv /f=k=k|yd_ sf] aLrsf] cgÚkft km/s 

km/s ePsf] cfwf/ :ki^ gePsf] .  
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s_ ;+Vofsf] cfwf/df sfo{sf/L kbx?sf] af¤*kmf¤* -tÚngfTds tflnsf_ 

 

 

tflnsf g+=–8 

 

 

qm=;+= kb ;+Vof l;len kb Pu[ kb xfO*«f] kb d]sflgsn 

kb 

 

1 

 

dxflgb{]zs 

 ePsf] xÚgÚkg]{ ePsf] xÚgÚkg]{ ePsf] xÚgÚkg]{{  

1       

2= pk-dxflgb{]zs 4 2 2=57 1 0=57 1 0=57 – 

3= If]qLo lgb{]zs 5 5 3=22 0 0=71 0 0=71 – 

4= l*lehg k|dÚv 

-eúldut hn l;+rfO 

;lxt_ 

34 24 24 2 5 5 5  

5= ;j–l*lehg k|dÚv 20 19 14=4 1 2 0 1=6  

6= Joj:yfkg l*lehg 

k|dÚv 

8 5 5=4 2 1=12 1 1=12  

7= d]sflgS; – – – –  –  – 

8= 

 

s]lGb|o :t/sf  

s_ ;tx v_ 

eúldut   

p1       1 7 

p2       5 

22 

 

17 

 

 

 

 

15 

 

 

 

 

2 

 

 

3=4 

 

 

 

 

3 

 

 

3=4 
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Vf_ ljifout cfwf/df sfo{sf/L kbx?sf] af¤*kmf¤* 

 

qm=;+= kb ;+Vof l;len kb Pu[ kb xfO*«f] kb d]sflgS; 

kb 

ePsf]  xÚgÚkg{]  ePsf]   

xÚgÚkg{] 

ePsf]   xÚgÚkg{]  

 

1 

dxflgb{]zs 1     

2 pk-dxflgb{]zs 4 2       2 1       1 1       1    – 

3= If]qLo lgb{]zs 5 5      5 3       1 –        1      

4= l*lehg k|d'v  

-e"ldut hn 

l;+rfO ;lxt_ 

34 27  26 2       – 5       8  

5= ;j–l*lehg 

k|dÚv 

20 19         

20 

1      – –        –     – 

6= Joj:yfkg 

l*lehg k|dÚv 

8 5        

0 

2       8 1        –  

7= d]sflgS; – –   – –      – –         –    – 

8= s]lGb|o :t/sf 

s_ ;tx 

v_ eúldut 

P1     17 

P2      5 

 

22 

 

17  17 

 

2       2 

 

3        3 

 

– 

tflnsf g+=–9 

1_ l;len– lgdf{)f lj! 2_ Pu|[ O{=–Joj:yfkg lj! 3_ xf=lh= – e"ldut hn l;+rfO lj!  

4_ d]sflgS; – ;jf/L ;fwg / d]l;g cf}hf/ lj! 
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hg;+Vof, ul/aL / s[lifof]Uo hldgsf] 

qm=;+= ef}uf]lns 

If]q 

hg;+Vof 

-%_ 

u/LaL 

-%_ 

s[lif of]Uo 

hldg 

-%_ l;+lrt of]Uo 

hldg 

-%_ s}lkmot 

1= lxdfn÷kxf* 52% 34% 12,81,000 -

48=5%_ 

4,28,000x]= 24=23% ;tx tkm{ 

6,48,000 

-55%_ 

e"ldut 

tkm{ 

6,12,000 

-45%_ 

2= t/fO{ 48% 28% 13,60,000 -51%_ 13,38000x]= 7576% 

  100% 100% 26,41,000 100% 17,66,000 100% 

tflnsf g+=–10 

;'wf/sf kIfx? M 

1_   l;+rfO ljefusf] cGtu{tdf /xg] u/L e"ldut hn l;+rfO l*lehg 

sfof{nox?sf] :yfkgf u/L tL  sfof{nox?nfO{ ;dGjo ug{ Pp^f If]qLo jf 

sf]cl*{g]^/sf] sfof{nosf] :yfkgf ug{] . 

2_ b"O{ j^f lhNnfnfO{ ;d^\g] u/L 1 j^f l*lehg sfof{nox? vf]Ng] -37 j^f_ 

/ ;f] sf] dftxtdf xÚg] u/L csf{} glhssf] lhNnfdf -38 j^f_ lkmN* jf 

;Dks{ sfof{no vf]Ng] . 

3_ e"ldut hn l;+rfOsf] csf{] %'Ú§} l*lehg sfof{nox? gvf]lnPsf] cj:yfdf 

jt{dfg l*lehg sfof{nox?af^ g} eúldut hn l;+rfOsf] sfo{qmdx? nfu" ug{] 

t/ o;sf] nflu ;dtf / ;dfgtfsf] cfwf/df cfjZos sfo{sf/L kb nufot 

cGo kbx?sf] Joj:yf ldnfpg] . 

4_  ;Dk")f{ sfo{sf/L kbx? -dxflgb{]zs b]lv l*lehg k|dÚv_ ;+Vofsf], 

Joj;flostfsf] jf  Ifdtfsf] -vÚNnf_ cfwf/df /fVg] Joj:yf ug{] . 

5_ xfnsf] ;tx dxfzfvf cGtu{tsf] ljsf; If]q x]g{] zfvfx?nfO{ j[xt l;+rfO 

of]hgf (Multipurpose Project, Water storage Project, Transbasin Water Transfor 

Project), / &'nf tyf demf}nf l;+rfO of]hgf x]g{] zfvfx?sf] ?kdf :yflkt 

ug{] hÚg 2058 cufl*sf] ;+u&g tflnsfdf /x]sf] lyof] .  

mailto:%25@�
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6_ ;fgf l;+rfO -yf]kf, kfgL, esf/L, kmf]xf]/f / nIdL l(sL_ nfO{ e'ldut hn 

l;+rfO dxfzfvfdf ldnfP/ eúldut hn tyf ;fgf l;+rfO dxfzfvf agfpg] . 

7_ e"ldut hn l;+rfO dxfzfvf cGtu{tsf] e'ldut hn cGj]if)f zfvfsf] ;§fdf 

OlGh÷lhof]nf]lhsn zfvfsf] :yfkgf ug{] . 

8_ of]hgf dxfzfvf cGtu{tsf] hgzlQm ljsf; tyf Joj:yfkg zfvf / l;+rfO 

;+:yfut ljsf; cfof]hgf -IDSC) zfvfx?nfO{ vÚNnf jf k|zf;gåf/f ;+rfng 

ug{] Joj:yf ug{] . 

 9_ l;+rfO dGqfnodf g} Chemical Laboratory sf] :yfkgf ug{] . 

10_ 1 hgf /f=k= låtLo Sociologist kbsf] Joj:yf ug{] . 

11_ Pp^} >])fLsf] sd{rf/LnfO{ tLg tx tn /fVg] / xfnsf] c;dfg / ck|fs[lts 

Joj:yfnfO{  vf/]h ug{] Joj:yf ug{] .  

 

gLltut Joj:yfx?  

1.  l;+rfO gLlt–2060  

i.   o; gLltdf pNn]lvt p@]Zo xfl;n ug{ cfjZostf cg";f/ sfg'gL / 

;+:yfut ;"wf/ ul/g] % -1=4=13_ 

ii e"ldut hn;|f]t e)*f/sf] ;dfof]lht pkof]unfO{ b[li^ut ub{} To; e)*f/sf] 

;+/If)fsf nflu plrt Joj:yf ul/g] % . ;f] sf] hn;|f]t /)fgLltn] to u/] 

adf]lhdsf] ;+u&gfTds ;"wf/ ul/g] % -2=15=1_ 

 

2.      Water resources strategy Nepal (2002) 

i. Improve Groundwater Development and Management. The existing Groundwater 

Board under DOI will be regulatory authority and will be straightened by trainees and   

shifting professional staff from DOI division. This Groundwater Regulatory Authority 

will also coordinate with DWSS and NWSC to regulate water requirement from 

groundwater and other domestic uses including other industrial uses Page 97). 

ii. Develop Legislative Provision for groundwater use and Management. The  

groundwater resource are not  properly conserved due to lack of effective legal 

provisions………The legislation to be developed represent  another important pieces of 

legislation governing groundwater use for drinking water, irrigation, industrial 

commercial and other use(Page 113). 

mailto:gLlt�@)%5e
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4. bzf}+ k~rjlif{o of]hgf 2059/2063 

l;+rfO ljsf; / Joj:yfkgsf] sfof{Gjog Ifdtf j[l$ ug{ l;+rfO ljefusf] 

;fu&flgs ;+/rgfdf kl/jt{g ul/g] % . 
 

5. Agriculture Perpetual prospective Plan 1997; Concept of Department for tube well 

and Minor Irrigation (DOTAMI)  

 
lgisif{ M 

k|:t't l;+rfO ljefusf] ;+:yfut ;Úwf/sf] lgldQ cfjZos ;Úemfjx?nfO{ sfof{Gjog 

ubf{ s]xL :yfgx?df s]xL ejg tyf hUufx?sf] Joj:yf ug{ cfjZos k/] tfklg 

ljefu;Fu cfjZos hgzlQm k|z:t ePsf] xÚbf¤ yk gof¤ hgzlQmsf] Joj:yf ug{ 

gkg{] b]lvG% . To;}n] ljefusf] ;+:yfut ;Úwf/sf] lglDt ;/sf/ dfly yk cfly{s 

bfloTjsf] ;[hgf xÚb}g a? ;Úemfjsf] sfof{Gjogaf^ lxdfn, kxf* / t/fO{sf ;Dkú)f{ 

ef}uf]lns If]qx?df l;+rfOsf ah]^ tyf sfo{qmdx? ;fdflhs Gofo, ;dfgtf / 

;GtÚlnt 9% n] ljt/)f xÚg] lglZrt b]lvG% cyjf ef}uf]lns ?kn] ljs^ If]qsf 

s[ifsx?sf] l;+rfO ;]jf dflysf] kxFr klg ;/n / zÚne xÚg] k|foM lglZrt % .   

o;sf] ;fy;fy} o; l;+rfO ljefusf] ;+:yfut ljsf; ;DaGwL k|:tfljt ;Úemfjx?sf] 

sfof{Gjogaf^ ljefudf cfj$ ;Dkú)f{ tx / ljifout  hgzlQmx?n] cfkmgf]  tx,kb 

/ ljifo cg'?ksf]  lhDd]jf/L k|fKt ug{ ;Sg] cj;/ kfp¤b% . kmntM ljefudf 

sfo{/t ;a} sd{rf/Lx?n]  cfkmgf] kbLo lhDd]jf/L pRr dgf]ansf ;fy lgjf{x ug{] 

dfq xf]Og cfkmgf]  k]zf / ;+u&g k|lt uf}/j dx;Ú; ug{] cj;/ klg k|fKt ug{]% 

hÚg Pp^f cfbz{ ;+u&gsf] dd{ / efjgf xf] .  
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;Gbe{ ;fdu|L  

1_  ;fj{hlgs k|zf;gsf] kRrL; jifL{o u'?of]hgf cWoog k|ltj]bg 2059M 

kúj{ tof/L ;]jf kl/ro, z+vd"n, nlntkÚ/ . 

2_  l;+rfO *fo/L 2056M l;+rfO ljefu, hfjnfv]n nlntk'/ . 

3_  l;+rfO ljefusf] sfo{ljlw 2061 l;+rfO ljefu hfjnfv]n, nlntk'/  

4_ l;+rfO jflif{s k'l:tsf cf=j=2065÷066 Ù l;+rfO ljefu hfjnfv]n 

nlntk'/ . 

5_ l+;+rfO xof)* a's 2067 Ù l;+rfO ljefu, hfjnfv]n nlntk'/ . 

6_   l;+rfO lgodfjnL, 2056, ;+;f]wg 2060÷11÷11, l;+rfO ljefu 

hfjnfv]n, nlntk"/ . 

7_ l;+rfO gLlt 2060, l+;+rfO ljefu, hfjnfv]n, nlntk'/ . 

8_  tLg jifL{o cGtl/d of]hgf -2064÷065 — 2066÷067_, g]kfn 

;/sf/ , /fli^«o  of]hgf cfof]u, l;+xb/jf/, 2064, sf&df)*f}+  

9_  zf;sLo ;'wf/ sfo{qmd / gful/s ;xof]u cfof]hgf -2001÷2005_ 

kl/rod'ns k'l:tsf, k|f]= klAns gful/s ;dfh ;xof]u cfof]hgf, 

sf&df)*f}+ 

10_ vgfn, /fhgÙ ;fjhlgs Joj:yfkgdf ;fGble{s ax; 2066 ebf}, 

sf&df)*f}+ . 

11_ u"?, dx]Gb| axfb"/ Ù g]kfndf l;+rfOsf] ;+:yfut ljsf; 2059 r}q 
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s[lif If]qdf jftfj/)fLo k|efj tyf ;+l#otfdf &'nf l;+rfO cfof]hgfsf 

r"gf}tL / To;sf] ;dfwfg af/] cjwf/)ff kq 

 

 b"uf{ /fh kGt 

 jfUdtL l;+rfO cfof]hgf  

 sd{}of, ;nf{xL  

 

;f/ 

 

;+l#otfdf hf+bf s]Gb| / /fHodf clwsf/ ;+tÚlnt lx;fjn] af¤*kmf¤* ug{' kg{] xÚG% . 

;+a}wflgs l;$fGt cgÚ;f/ cleJoQm, $}w cjlzi& l;$fGtsf cfwf/df ef}uf]lns 

hg;+Vof, hnjfoÚ, /fhZj, eúld, k|fls[lts >f]t / ;fwg, ;fdflhs ;+f:s[lts 

k/Lj]z, ef}lts k"jf{wf/, P]ltxfl;stf cflbsf cfwf/df /fHo %Ú̂ \ofpgÚ k%{ . ljZjsf 

s/Lj 200 b]z dWo] 25 b]zdf ;+l#otf nfu' ePtf klg yf]/} b]zdf dfq} ;+l#otf 

;kmn ?kdf sfof{Gjog ePsf] % / ;kmn /x]sf b]zx?df klg k|fs[lts >f]tsf] 

af¤*kmf¤* / ;+/If)fdf a]nfjvtdf /fHox?sf] jLr tgfj pTkGg xÚg] u/]sf  %g\ . 

g]kfn laleGg ef}uf]lns / ;fdflhs lalawtfsf] e)*f/ ePsf]n] &'nf cfof]hgfsf] 

lgdf{)f / sfof{Gjog kIfdf ;dod} Wofg k'Ug ;s]g eg] cfufdL lbgx" r"gf}ltk')f{ / 

cgÚTkfbs xÚg ;Sg] xÚG%g\ . 

 

;+l#o k|)ffnL cGtu{t /fHosf] k"g{;+/rgf ubf{ jg, gbL, gféf kxf*x?, lxdfn, tfn 

tnfpx? / ;fdflhs kIfdf c;/ gkg{] af+emf] P]nfgL hdLgdf :yfgLo cflbjf;L, 

blnt, l;dfGts[t hftL, dlxnf lk%l*Psf] ju{ / k/Dk/fut ?kdf To;sf] ;+/If)f 

pkof]u ub{} cfPsf gful/sx?nfO{ -h:t} of;f{uÚDaf l^Kg], gbLdf df%fdfg{], hl*aÚ^L 

;+sng, kj{tf/f]xL cflbsf ;DjGwdf_ k|i^ sfg"gL ljlwleq NofO pgLx?af^} jftfj/)f 

arfpsf] ;fy;fy} cfo cfh{g / k|ToIf /f]huf/Lsf cj;/x?sf] Chgf ug{Úkg{] xÚG% . 
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kl/ro 

 

k'j{ klZrd nDk;f/ k/]/ zfGt ;+u ;"t]sf] ylst a^"jf h:t} cfsf/ k|sf/df 

g]kfn pQ/df e"jfbf/ lxdr"nL hjfgL %rNsfO /x]sf pRr aIf:yn kxf*L >[ªvnf 

xÚb} lrl^Ss a"§]bf/ ;f*Ldf do"/, *¤Fkm], u}+*f, xl/)f /éL la/éL k|fs[lts %^fdf 

;lhPsf] ;"Gb/ zfGt g]kfn hxf+ k"j{ b]lv klZrd ;Dd clj/n b"wsf wf/f ;/L 

u)*sL, sf]zL, s)f{fnLsf vr{ u/L g;lsg] kfgL / To;sf bfof+afof+ Kof;n] 

%^k^fO /x]sf ;"Vvf kmf+^x?df dxfsfnL l;+rfO{, l;S^f, aaO, e'ldut l;+rfO, 

gf/fo)fL l;+rfO, afudtL l;+rfO, df]/é ;"g;/L l;+rfO cflb cfof]hgfn] Kof; 

d]^fpgsf nflu eflu/y k|oTg u/] cg";f/ g} xfn;Ddsf] lgdf{)f ;DkGg l;+lrt 

sdf)* Pl/of 325919 x]S^/ dWo] aif{] afnL cfiff(-sflt{s ;Dd 295160 x]S^/ / 

dfu{-kmfu"gdf l;+rfO x"g] 199630 tyf r}q-h]i& ;Dd 53945 x]S^/df l;+rfO 

;"ljwf k"u]sf If]qx?df klg xfdLn] abln+bf] kl/k]|Ifdf Aoj:yfkgdf y"k|} sfdx? ug{ 

af+sL % .  

 

xfn kú)f{ ;~rfngdf /x]sf dfly pNn]lvt cfof]hgfx?sf] cnfjf k|:tfljt sf]zL 

pRr af¤w, ;"gsf]zL *fOe;{gaf^ sdnf l;+rfO tyf afudtL l;+rfO k|)ffnLdf yk 

lj:tf/ ug{ ;lsg] y"k|} cj;/x? %g\. tL afx]s ;+efjgfleq /x]sf cglulGt 

cj;/x?nfO{ cfufld ;+l#o k)ffnLdf Aoj:yfkg gLltut lg)f{odf ;/ntf / ;Ifd 

Aoj:yfkg cfhsf] k|d"v r"gf}tL xf] . 

 

;+l#otfdf hf+bf s]Gb| / /fHodf clwsf/ ;+t"lnt lx;fjn] af¤*km¤F* ug{"kg{] x"G% . 

;+a}wflgs l;$fGtcg";f/ cleJoQm, $}w cjlzi& l;$fGtsf cfwf/df ef}uf]lns 

hg;+Vof, hnjfo", /fhZj, e'ld, k|fls[lts >f]t / ;fwg, ;fdflhs ;+f:s[lts 

kl/j]z, ef}lts k"jf{wf/, P]ltxfl;stf cflbsf cfwf/df /fHo %"\̂ \ofpg" k%{ . ljZjsf 

s/Lj 200 b]z dWo] 25 b]zdf ;+l#otf nfu' ePtf klg yf]/} b]zdf dfq} ;+l#otf 

;kmn ?kdf sfof{Gjog ePsf] % / ;kmn /x]sf b]zx?df klg k|fs[lts >f]tsf] 

af¤*kmf¤* / ;+/If)fdf a]nfjvtdf /fHox?sf] jLr tgfj pTkGg x"g u/]sf %g\ . 

h:t} l%d]sL ef/t gd{bf / sfj]/L gbLsf] kfgL af¤*kmf¤*df s)ff{^s / tfldngf*" 

ljrsf] ;d:of Pp^f pbfx/)fsf] ?kdf lng ;lsG% . g]kfn laleGg ef}uf]lns / 

;fdflhs lalawtfsf] e)*f/ ePsf]n] &'nf cfof]hgfsf] lgdf{)f / sfof{Gjog kIfdf 

;dod} Wofg k"Ug ;s]g eg] cfufdL lbgx" r"gf}ltk")f{ / cg"Tkfbs x"g ;Sg] x"G%g\ 
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. To;}n] d]rL b]lv dxfsfnL ;Dd k"/} gbLsf] ;+hfn leq af+lwPsf] xfd|f] b]zdf hxf+ 

sf]zL If]q cGtu{t em)*} 30 nfv dfG%]x? a;f]af; ub{%g\ . u)*sL If]qdf em)*} 

42 nfv s)ff{nL If]qdf sl/j 25 nfv, afudtL If]qdf sl/j 24 nfv, /fKtL e]/L 

If]qdf em)*} 18 nfv, ;]tL dxfsfnL If]qdf sl/j 13 nfv, /fKtL  b]lv gf/fo)fL 

gbLsf] jLrdf sl/j 15, gf/fo)fL / afudtL ljrdf sl/j 14 nfv, afudtL / 

sf]zL lardf sl/j 29 nfv / sf]zL b]lv d]rL ;Dd sl/j 23 nfv dflg;sf] 

a;f]jf; % . oL ;a} If]qsf dflg;x?sf] d'Vo cfo>f]t s[lif If]q xf] / g]kfnsf] 

/fhwfgL nufotsf ;a} h;f] &"nf / dxTjk')f{ zx/x? o;} cGtu{tsf gbL lsgf/df 

/x]sf x"gfn] ;+l#o k|)ffnLdf hf+bf oL gbLx?nfO{ ax"p@]ZoLo k|)ffnL cGtu{t s]Gb| 

;/sf/sf] dftxt /fvL lgdf{)f / sfof{Gjog kIfsf] xsdf 2 j^f /fHo ljrsf] 

:jfy{ af¤*km¤F*df ljjfb gcfpg] cj:yf ;Ddsf nflu xs / clwsf/sf] ;"lglZrttf 

ug{"k%{ . cGoyf ls;fgx? cfkmgf] k/Dk/fut k]zfaf^ xtf]T;flxt eO knfog xÚb} 

hfg]qmddf s[lif k]zf g} ;+s^ kg{] / To;sf] c;/ /fli^«o cy{tGqdf ;d]t kg{] 

b]lvG% . t;y{ ;+l#otf ;DjGwL Aoj:yf ubf{ / P]g lgod th{"df ubf{ ls;fgx?nfO{ 

df^f] kl/If)f, l&s ;dodf df};d cg";f/ dn, lap lahgsf] e/kbf{] Aoj:yf, 

pTkfbgsf] Aojl:yt e)*f/)f, uf¤puf¤pdf ;xsf/L Joj:yf u/L pTkfbgnfO{ k|f]T;fxg 

k"Ug] u/L vl/b laqmLsf] Aoj:yf u/L pTkfbgnfO{ k|f]T;fxg k"Ug] u/L v/Lb ljqmLsf] 

Aoj:yf ug{] ;DjGwL cfjZos Wofg lbOg" h?/L % . o;/L df};d kl/jt{g;+u 

b]lvPsf] gsf/fTds #^gfqmdnfO{ a]n}df lgoGq)f ug{ / jftfj/)f ;+If)fdf kxn 

k"¥ofpg To;} cg"?ksf] P]g lgod th{"df ul/g" h?/L % . jftfj/)f ;+/If)fsf] nflu 

abln+bf] kl/j]zdf lgDg k|lqmofx?nfO{ ljlw agfP/ sfof{Gjog ubf{ pko"Qm x"g] 

b]lvG% . 

 

 Jfftfa/)f / k|fs[lts >f]t ;DjGwL Aoj:yfdf clxn]sf] at{dfg dÚn"sL P]gdf 

ePsf] Aoj:yf jftfj/)f ;+/If)f P]g 2053, ck"/f] ePsf]n] To;df Jofks %nkmn 

/ ax; rnfO{ ;+l#o k|)ffnL cg"?k ug{" u/fpg" kg{] .  

 

 b]zsf] xfjfkfgL, eÚuf]n / ;fdflhs ;f+:s[lts agfj^ cg"?k cfof]hgfsf] 

sfof{Gjog kIf / ;+rfng ljlw x"g"kg{] . 

 

 jftfj/)f ;+/If)f / k|fs[lts >f]tdf dÚVo tof gbL k|sf]k Go"lgs/)f, l;+rfO 

Aoj:yfkg dd{t ;+ef/ ;+rfng / pkef]Qmf ls;fgnfO{ ;]jf ;Úljwfsf] af¤*kmf¤+*df 

k|i^ wf/)ff aGg" kg{] .  
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 /fli^«o k|fyldstf k|fKt cfof]hgfx? ;+rfng ubf{ ;f] af^ kLl*t, k|efljt / 

nfeflGjt x"g] cflbjf;L, dlxnf, :yfgLo afl;Gbf blnt cflbsf] xsdf k'j{ ;'rgf 

;xdtL / kLl*t kIfnfO{ ;Ddfghgs Ifltk'lt{ Joj:yf ;DjGwL k|i^ P]g lgod 

aGg" kg{] .  

 

 k|fs[lts >f]t ;DjGwL lgb{]zs l;$fGt /fi^«sf] bfloTj / gLltx? aGg"kg{] .  

 

 Jfftfj/)fLo Pj+ k|fs[lts >f]tdf d"Vo u/L gbL, jg cflbsf] ;+/If)f, nfefG;sf] 

ljt/)f / /]vb]vdf ;d"bfosf] cu|ufdL e"ldsfsf] klxrfg / Aoj:yfkg ug{"kg{] .  

 

 gbLdf cfl>t cflbjf;L-ul/j dfemL, dNnfx, s]j^, af]^] hftLx?, lu§L jfn'"f ("uf+ 

l^k]/ hLljsf rnfpg]x?sf >d, ;Lk, /f]huf/Lsf] ;Ddfg k'j{s ;+/If)f ub{} 

pgLx?sf] hLjg:t/nfO{ dfly p&fpg] gLlt agfO sfof{Gjog kIfnfO{ ;jn agfpg" 

kg{] .  

 

 ;+l#o k|)ffnL cGtu{t /fHosf] k"g{;+/rgf ubf{ jg, gbL, gféf kxf*x?, lxdfn, 

tfn tnfpx? / ;fdflhs kIfdf c;/ gkg{] af+emf] P]nfgL hldgdf :yfgLo 

cflbjf;L, blnt, l;dfGts[t hftL, dlxnf lk%l*Psf] ju{ / k/Dk/fut ?kdf 

To;sf] ;+/If)f pkof]u ub{} cfPsf gful/sx?nfO{ -h:t} of;f{u'Daf l^Kg], gbLdf 

df%fdfg{], hl*a"^L ;+sng, kj{tf/f]xL cflbsf ;DjGwdf_ ki^ sfg'gL ljlwleq 

NofO pgLx?af^} jftf/)fsf] arfpsf] ;fy;fy} cfo cfh{g / k|ToIf /f]huf/Lsf 

cj;/x?sf] Chgf ug{] . 

 

-s_ ;+l#o zf;g k|)ffnLsf /fd|f g/fd|f kIfx? M 

  

 xfn ljZjdf 25 j^f dÚn"sx?n] ;+#Lo k|)fffnL cGt{ut zf;g Joj:yf rnfO 

cfPsf %g\ / dfnL, Sofd?g, o"uf)*f, r]sf]Nnfeflsof cflb 7, 8 j^f d"nÚsx? 

;+l#otfaf^ k"gM PsfTds /fHo k)ffnLdf kmls{Psf %g\ . oL jfx]s ;+l#otfdf 

uPsf b]zx?n] lgDgfg";f/sf] k|z:t kmfObf p&fPsf %g\ .  

 

-v_ ;+l#o zf;g k|)ffnLsf kmfObfx? M 

- hgtfsf] ;fd"lxs ;/sf/ 

- :jtGq Pj+d\ ;fj{ef}/fHo 

- /fhg}lts :jtGqtf 
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- ljsf;df hgtfsf] clwsf/ 

- hflto ljljwtfdf Pstf 

- :yflgo :jfoQtf ;lxtsf] /fli^«o Pstf 

- /fHo / s]Gb« jLr zlQmdf ;Gt"ng 

- :yflgo ;d:ofsf] :yflgo txaf^} ;dfwfg  

- hgtf;+u k|ToIf ;/f]sf/ /fVg] /fli^«o dxTjsf s"/fnfO{ s]Gb|n] kxn ug{]  

- s]Gb|Lo zlQm / ;Qfsf] b"?kof]udf /fHosf] lgoGq)f 

- ;+j}wflgs ;jf{]Rrtf 

- hgtfsf] hLjg;+u k|ToIf ;/f]sf/ /fVg] s"/fdf zlQmsf] laefhg 

- ;Ifd k|zf;g 

- :jtGq / lgikIf lgjf{rg  

 

dfly pNn]lvt kmfObfsf sf/)f ?; 49 dxf;+l#o /fi^«, cd]l/sf 50 /fHo, ef/t 

28 /fHo, :jL^h/n})* 26 Sof)^g, blIf)f clk|msf 10 k|fGt, o'/f]lkog o'lgog 12 

j^f b]zn] ;+l#o / dxf;+l#o k|)ffnL ckgfO cfPsf %g\ . oxf+ dfG%]n] dfG%] ;/x 

eP/ afRg rflxg] ljsf;sf] clwsf/nfO{ cfTd;ft ul/Psf] % .  

 

;+l#o zf;g k|)ffnLsf a]kmfObfx? M 

 

- s]Gb| / /fHo ;/sf/ vr{ wfGg g;lsg] l:ylt . 

- zlQm laefhgdf lajfb x"g] . 

- b"O{ ;/sf/ jLrsf If]qflwsf/df ;+w} ljjfb /xg] . 

- ef}uf]lns If]qdf emu*f eO/xg] . 

- If]q, ju{, wd{, hflt, hghfltx? aLr ;+w} jfbljjfb e}/xg]  . 

- Aff/Daf/ ;+ljwfg ;+zf]wg eO/xg] . 

- Pp^f ;+#df ;a} ;+l#o OsfO{x? :ki^ ?kdf ;dfg gxÚgÚ . 

- ltgLx?sf] cfsf/ / k"jf{wf/df km/s x"g" . 

- s/ / k|lt/Iff ;DjGwL ljz]if clwsf/ km/s x"g" . 

- /fhg}lts ;xdlt / ;+j}wflgs ;xdlt sfod ug{ sl&gfO xÚgÚ . 

- c;dfg ljt/)fsf ;d:ofx?n] ef/tsf] sfl:d/, Sofg*fdf So'j]s / :k]gdf 

jf:So"df cfPsf] ;d:ofx? o;sf pbfx/)f x"g . 

 

oL a]kmfObfx?sf] sf/)fn] ;g\ 1838 df lgsf/fu"jf, ;fNef*f]/df 1981, 

sf]i^fl/sfdf, Ujf^]dfnf 1921 df lj#^g eP . USA df Nk\mf]l/*f, hlh{of, ldl;l;kL 

cflb 7 /fHox? 1861 df ;+#Lo /fHosf] ?kdf /x]klg l;df lajfb, /fHo / /fHo 
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jLrsf] 1963 df l;éfkÚ/ / dn]l;ofdf Pp^} ;+#Lo /fHo ag]klg l;éfk"/ 

dn]l;ofaf^ %"l§g k"Uof] . OlhK^ l;l/of / lnlaofsf] u&aGwg 1861 df ^"lqmg 

k"Uof] . Sofd?g / o"uf)*f ;+l#o k$ltaf^ PsfTds k|)ffnLdf kmls{P . gfOh]l/ofdf 

sl/j 400 hftL, hghftLx? larsf] nfdf] emu*f / n*fO, Olyof]lkofdf w]/} 

hfthftL, efiffefifL ePsf] d"n'sdf cfGtl/s $Gb, s"^lk^, n"^kf^, df/sf^sf] 

e"d/Ldf kml;/x]sf], ;"*fg laleGg hfthflt / hghfltsf] $Gbaf^ c;kmn /fi^« h:t} 

ePsf] pbfx/)f ;+l#o zf;g k|)ffnLsf c;kmntfsf k|df)fx? x"g .  

 

ctM /fHoaf^ ;+rflnt &únf cfof]hgfx? / eljiodf ;+rfng ug{"kg{] ljsf; cfof]hgf 

/ sfo{qmdx? af/] ltgsf ;+/If)f / k"jf{wf/sf] ;DjGwdf ;+l#o zf;g k|)ffnLdf 

s;/L n}hfg] eGg]  af/]df klxn] g} k|i^ x"g" lgtfGt h?/L b]lvG% . 

  

 

;+l#otfdf &únf cfof]hgfsf r"gf}tLx? M 

 

- ;+#Lo k|)ffnLdf hf¤bf clxn] ;+rfngdf cfPsf &únf cfof]hgfx? laleGg ;+#Lo 

k|b]z cGtu{t af¤+l*g ;S%g\ . gx/sf] x]*jS;{-d"xfg_ d'ngx/ zfvfgx/ Pp^f 

/fHodf / kfgLsf] pkof]u ug{]= ls;fg csf{] /fHodf kgf{n] :jfy{sf] 

af+*kmf+*df lsrnf] pTkGg x"g ;S% . 

 

- e"agfj^sf] lx;fjn] k'j{ klZrd nflDrPsf] pQ/df lxdfnnfO{ d'xfg agfP/ 

blIf)f lt/ au]sf g]kfnsf gbLx?n] y"k|} ;+#Lo /fHo kf/ u/]/ cfp¤%g\ . 

ctM tL gbLx?df kfgL hDdf u/L lx+pbdf e/kbf{] l;+rfO ug{] Joj:yf ubf{ 

pQm /fHox? ljrdf :jfy{ af+¤*kmf+¤*df lsrnf] kg{ ;S% .  

 

- s'g} gbL ;DjGwL of]hgf kf;-:jLs[t_ / sfof{Gjog ubf{ nfdf] ;do / k|lqmof 

kf/ ug{Ú kg{] x"G% .  

 

- ;+l#o /fHox?n] cfkm\gf /fHo If]qdf pko"Qm x"g] vfnsf sfo{qmdx? rnfpg   

;S%g\ . h:t} sf]zL gbL / sfnL u)*sL tyf lqz"nL gbL &f*f] vf]nf 

¥ofkm\l^ésf] nflu ljZj ljVoft % . 
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To:t} ljB"tLo ;+/rgf, hnr/ Aoj;fo, ko{^g, ;gftg wfld{s sfo{ cflb ljifodf 

gbL lsgf/x? af+l*g ;S%g\ . o:tf d"@fx?af^ ;+rflnt cfof]hgf / ;+efljt 

cfof]hgfdf cj/f]w cfpg ;S% . ctM dfly pNn]lvt ;d:ofx?df ;dfwfgsf nflu 

lgDgfg";f/sf ljlwx? agfpg cfjZos b]lvG% .  

;dfwfgsf pkfox? M 

- k|fs[lts >f]t ;DjGwdf h:t} &"nf gbLx?af^ x"g] nfesf] af¤*kmf¤+* ;DjGwL 

:ki^ gLlt Nofpg" kg{] .   

 

- cj lgdf{)f ug{] gof+ cfof]hgfsf] :jb]zL cy{tGq sfd ;Lk / ;d"bfodf 

cfwfl/t ;xsf/Lsf] cjwf/)ff, cfwfl/t ljlw agfP/ cufl* a(g] / xfn 

;+rflnt cfof]hgfx?nfO{ l%^f] pkef]Qmf ;ldltx?nfO{ x:tfGt/)f u/L ;d"bfod"vL 

agfpg kxn ug{] .  

- &'nf gbL, cfof]hgfx? ;+rfng ubf{ ;+l#o k|)ffnL cGtu{tsf /fHosf] af¤+*kmf¤+*df 

ljjfb gcfpg] cj:yf ;Ddsf nflu of]hgfsf] :jLs[lt, lgdf{)f / ;+rfng ug{] 

xs / clwsf/sf] ;"lglZrt ug{" k%{ .  

 

- ;+#Lo k|)ffnLdf hf+¤bf ljBdfg hn>f]t P]g cfkm}df ck"/f] x"g] ePsf]n] o;df 

kl/dfh{g u/L kfgL ;DjGwL d"@fdf ;DjlGwt tfn"s dGqfno÷laefusf 

O{lGhlgo/af^ eP u/]sf] lg)f{o pk/ ;jf{]Rr cbfnt jfx]s cGoq d"@f gnfUg] 

u/L P]g lgodsf] th{"df ug{"k%{ .  

 

- ljsf; cfof]hgfx?nfO{ k|fljlws P]g, lgod, ljlwaf^ ;+rfng u/L /fhg}lts 

x:tIf]k / cgfjZos sfg"gL pNemgaf^ ^f(f /fVg] gLlt lgdf{)f x"g" k%{ .  

 

- /fHo k|b]zdf /x]sf k|fljlws sfof{no h:t} l;+rfOsf sd{rf/Lx? /fHo txd} 

Aoj:yf x"g]÷x"g;Sg] ePtf klg sfof{no k|d"vsf] xsdf s]Gb| txaf^} tf]s\g] 

Joj:yf x"g"k%{ . h;n] :yfgLo / s]lGb|o gLlt a"em]/ sfof{Gjog kIfnfO{ ;jn 

ug{ ;lsG% .  

 

- l;+rfO cfof]hgf aflR%t nIo, p@]Zo, lgdf{)f / ;+rfngdf pkef]Qmf ls;fgsf] 

lhDd]jf/L, xs, clwsf/, b)*, k"/:sf/ cflb af/] k|i^ ljlw aGg" k%{ .  

 

 

 



82 
 

Adapting Climate Change in Irrigation Sector 

Mahendra B. Gurung 

Joint Secretary 

Ministry of Irrigation  

Abstract  

Irrigation sector deals with surface and groundwater resources and acts to use those 

resources for agriculture development. On the other hand the climate is changing. The 

climate change has not only brought rise in atmospheric temperature but also has signaled a 

gradual shift in the seasons and rise in the cases of natural disaster-prone activities such as 

pocket cloudbursts, hailstones, droughts, etc and overall hydrological system. Irrigation 

projects and systems- large or small become more vulnerable due to unpredictable behavior 

of the nature increasing the risk factor by many folds. This is more so for irrigation 

structures because they are built either in the water or in association with it. Thus climate 

change situation and the subsequent new conditions are to be addressed adopting a bunch of 

change adapting strategies and those strategies need to be strengthened by appropriate 

policies and smart programs.  

 

1. Introduction 

The term 'climate change' has become a buzzword in the modern science particularly in the 

area of environment. This became evident following some evidences too distinct to be 

overlooked. The Inter-Governmental Panel on Climate Change (IPCC) took note of this 

climate change taking place globally and warned in its fourth Assessment Report in 2007. 

 “Warming of the climate system is unequivocal, as is now evident from observations of 

increases in global average air and ocean temperatures, widespread melting of snow and ice, 

and rising global average sea level.”  

Intergovernmental Panel on Climate Change (IPCC), Fourth Assessment Report, 2007 

Climate may be defined broadly as an overall atmospheric environment around the globe and 

a nature‘s safeguard system to all living beings on the Earth. It is a dynamic phenomenon 

creating a dynamic balance within the ecology and ecosystem of species and vegetations.  

Climate physically and basically consists of two compounds- air and water-, which are 

composed of ingredients such as oxygen, carbon, carbon dioxide, hydrogen, nitrogen, etc. In 

this aspect, the climate may also be considered as an eco-balance between the major 

ingredients for species including human being [Oxygen (O2)] and the vegetation [Carbon 

dioxide (CO2)], and other players such as Nitrogen (N2), Methane (NH4) and others. The 

change in these atmospheric ingredients and the consequent imbalance or new type of 

balance among them leads to uncomfortable impact on the overall living beings on the Earth. 
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Share of Global GHG emissions by 

Sector, in Year 2000
Energy (63%) 

Agriculture

(13%)

Land use

Change and

Forestry (18%)
Waste (3%) 

Industry (3%)

2. Climate Change: The Feature 

Climate Change is primarily associated with the vertical shift in temperature, rainfall pattern 

and humidity. The dynamic equilibrium within the solar system and among such systems in 

the galaxy or the celestial universe suggests that such change is a normal phenomenon. 

However, the emission of green house gases (GHG) such as CO2, N2O and CH4 has been 

found to aggravate the situation by triggering corrosion in the ozone layer that encircles and 

guards the earth atmosphere in favour of all living beings. Thus, Climate Change is the result 

of an increase in the concentration of greenhouse gases (GHG). 

Now, with the emissions going on unabated, the climate change feature has surfaced and been 

felt more serious than ever. Rising GHG emissions are associated with economic activities as 

they are related to energy, industry, transport, and patterns of land use such as agriculture, 

forest. 

Total agricultural GHG emissions in 2000 were 5,729 Mt CO2–equivalents (13% of the 

global); expected to rise to 6468 in 2010 and 7311 Mt CO2– equivalents. This sector produces 

primarily CH4 and N2O; and is regarded as the largest producer of non-CO2 emissions. It is to 

be noted that one (1) mill Mt of CH4 emissions is equivalent to 21 Mill Mt of CO2emissions. 

Similarly, 1 Mill Mt of N2O is equivalent to 320 Mill Mt of CO2. Meaning, CH4 and N2O are 

more potential than CO2to effect global warming. 

2.1. Greenhouse Gas emission  

The following charts show the sector wide green house gas emission in the world. The energy 

related sector had contributed maximum, 63% of the total green house gas emission in the 

world in 2000 followed by land use change and then by agriculture sectors. Within 

agriculture sector that contributed 13 %of the total, fertilizers (37%) and livestock (32%) 

were largely responsible for the GHG emission primarily due to emission of nitrous oxide 

(N2O) and methane (CH4) respectively. 

 

 

 

 

 

 

2.2. Climate Change: The Global 

Warming 

The most staggering impact of the climate 

change on the Earth has been the global  

Sources of emissions from the 

Agricultural Sector (2000)

Residue burning/

Forest clearing (13%) 

Manure Management

(methane and nitrous

oxide, 7%)

Rice (methane, 11%)

Fertilizers (nitrous

oxide, 37%)

Livestock (methane,

32%)
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warming not only indicated by the thermometers of the world but also felt and shown by 

evidences. The main reason behind climate change receiving such a significant notice 

accompanied by concerns is the distinct rise in temperature globally. The rise in temperature 

in turn has given rise to shift in the climate behavior and weather pattern trying to upset the 

natural phenomena such as rainfall pattern, seasonal shift, change in vegetation growth, etc. 

Regional Climate Models have been used to make predictions of climatic changes in the 

future. If the prediction goes correct, then the Indian Sub Continent would see a rise in 

temperature by between 3.5 – 5.5 0C by 2100 while the Tibetan Plateau would also see a rise 

by 2.5 0C by 2050 and 5 0C by 2100. The threatening part of it is that with 2 0C rise in 

temperature by 2050, 35% of the present glaciers will have melt resulting in increase in the 

runoff. 

In this trend, Nepal is expected to experience an annual rise in temperature of 0.06 
0
C in 

coming years. The overall trend is towards warming, drier years ahead. And, we have already 

started to experience the climatic change. 

Himalayas, the mountains with snow or the powerhouse of water resources seem to be very 

vulnerable to the climate change process as vast number of people depending on this 

resource. The region known as Greater Himalaya is the source of the nine largest rivers in 

Asia, the basins of which are home to over 1.3 billion people (ICIMOD, Technical Paper, 

2007). Approximately 2.4 billion people live in the drainage basin of the Himalayan Rivers 

(Prof. Dr. Bidur Upadhyay, THT, June 3, 2010). The Himalayan rivers of Nepal contribute 

about 40% of the average annual flow in the Ganges basin; and about 70% of the flow in the 

dry season.  

Further more, the evidence shows that the mean temperatures decline by about 1 
0
C per 160m 

elevation (longitude) compared with 1 
0
C per 150 Km by latitude. This evidence is sufficient 

to explain why or how Himalayas are more vulnerable to the climate change. 

This leads to the reality that Nepal is more vulnerable to the climate change simply because 

geographically the country is composed of 87% of the mountains and Himalayas terrain and 

their relatively young formation. It may be worthwhile to quote a news that was published 

recently:  

In the first recognized case of „climate change refugees‟ in Nepal, the entire village of Dhe 

(HH: 23; Population: 150) in Sukhang VDC in Upper Mustang, is being resettled in 

Thengchung in Lower Mustang. (Republica, June 1, 2010)  

The news content distinctly showed 3 Effects:  

– ―The sources of water have completely dried up.‖  

– ―It is getting extremely difficult for people to even arrange two square meals a 

day‖ 

– There is hardly any greenery to be seen around the village, which just seven 

years back used to be very green.‖ Amchi Tenjin Dharke. 
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This is just one of the many examples which are yet to be recorded and brought to notice.  

Besides, much of Nepal‘s soils are exposed to extra vulnerability owing to their steep slopes, 

deforestation, erratic precipitation and temporally high floods. Situation is being much 

aggravated by increasing population pressure, unplanned settlements both in urban as well as 

in rural areas and unplanned rural road constructions using what is now known as bulldozer 

culture. 

 

3. Impact of Climate Change  

Physically, what is the impact of change? This is the question one should know and ponder. 

Because only by understanding this and other related questions can one move ahead to the 

solutions and the ways out. Well, the first answer is Water Stress and Vulnerability.  

Clearly from the Mustang example, the first stress is on the water source causing depletion in 

flow. The stress is then transferred down to agriculture, greenery and to the living of the 

people in general. On the other hand, again, stress is also developed owing to thunderstorms, 

the emergent high floods and the droughts along with their frequencies. All these increase the 

exposure to the risk and vulnerability to the irrigation infrastructures and systems 

Coming down to the crux of the paper, next attempt is to find the impact and the areas of 

impact of Climate Change in irrigation sector. Irrigation stands at the crossroad between 

water source and agriculture. Change in source water- surface or underground- directly 

affects Irrigation, and consequently agriculture. About 75 – 80% of rainfall takes place during 

four months (June-September) of the year resulting in highly uneven fluctuations to the rivers 

and streams. With Climate Change, leading to rise in temperature, the water at the sources 

would either dry up or deplete causing stress at the downstream. The stress eventually would 

lead to dispute and conflict. 

The impact of climate change in irrigation should be looked on two lights: Warming trend 

and Unpredictability 

 

Warming trend:  

 Stress due to water resource depletion at source (water scarcity) 

 Water sufficiency will be hampered 

 Wetland will dry up and greenery will decline 

 Infrastructures may become useless 

 On the contrary, retreat or melting of the glaciers will cause high flood flows in snow-

fed rivers posing challenge to the previous designs and estimates of the infrastructures  
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Unpredictability: 

 Unexpected thunderstorms and cloudbursts will cause unpredictable flash floods 

leading to soil erosion and threat to and even destruction of the infrastructures. 

 Enormous sedimentation flow causing huge deposition of debris followed by rise in 

river bed. 

 Hailstones and storms will destroy the crops. 

 Extended dry spell (droughts) will cause severe stress and overturn the hard-earned 

balance between water source, irrigation and the agriculture. 

 

A typical example of Unpredictability effect of climate change is the Bagmati Disaster of 

1993 when its catchment area around Kulekhani, Tistung area experienced heavy 

thunderstorm and cloudburst causing huge high floods downstream. The brief salient feature 

follows: 

• Heavy thunderstorm and cloudburst reported in Tistung area of Kulekhani watershed  

• The abnormally high intensity of rainfall of 65 mm in just 1 hour and cumulative as 

high as 540 mm in 24 hours was experienced in Tistung, the watershed area. 

• It carried the highest of the 100 yr return period flood with a magnitude of 16,000 m3/ 

s 

• In total 1,336 people died and properties worth NRs 4,904 million were lost. 

• It damaged standing crop of 37,000 ha. 

• High flood water in the river gushed into main canals damaging the barrage and head 

regulator structures, and overflowing the canal capacities of Bagmati Irrigation 

System (Figure 1). The structures however survived the disaster. 

 

 

 

 
 

Figure 1: Damaged barrage in 1993 flood, Bagmati Irrigation system  
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Similarly, another example is the 2008 flood that took place in the Far-West region. 

4. Tackling the Climate Change  

Tackling the climate change is a tricky and difficult question to answer. It may be impossible 

to check the overall trend of climate change as this is the global phenomenon caused by the 

natural dynamic cycle. However, there are ways to reduce the adverse impact and there are 

ways to adapt with the change. Therefore there are two ways of dealing with the climate 

change: Mitigation and Adaptation. 

 4.1. Mitigation 

Mitigation, a response strategy to climate change, may be defined as measures that reduce the 

amount of emissions (abatement) or enhance the absorption capacity of green house gases 

(sequestration). Target GHGs are carbon dioxide, methane and nitrous oxide. Reduce the 

release of stored carbon and other greenhouse gases from soil or adopt the plants that emit or 

cause to emit less GHGs. One hectare of forest stores about 50 tonnes of carbon dioxide as a 

sink (sequestration). Adopt technology to reduce the adverse impact of the consequences of 

climate change on irrigation 

Some Facts on Mitigation 

• CH4 and N2O are more potential than CO2 to effect global warming because they exist 

longer in the atmosphere. 

• But due to their significantly small concentration, the radioactive force of CH4 and 

N2O is only 1/3
rd 

and 1/10
th

 of CO2 respectively. 

• Technical potential for GHG mitigation in developing countries are estimated to 

account for 3/4
th

 of global technical potential, with Asia accounting for 40%, Africa 

18%, and Latin America and the Caribbean 15%. 

• Economic potential for mitigation in agriculture depends primarily on the price of 

carbon; is estimated to be about 36% of technical potential at carbon prices of up to 

$25 per t CO2-eq, 44% at carbon prices of up to $50 per t CO2-eq, and 58% at prices 

of up to $100 per t CO2-eq (Smith et al., 2007a,b). 

 

4.2 Adaptation    

Adaptation to climate change is an adjustment (modification) made to a human, ecological or 

physical system (process) in response to a perceived vulnerability (Adger et al., 2007). It is a 

gradual process to get along with the changes. It may also be considered in terms of the test 

of human skills for the implementation of the principle of Survival of the Fittest. 

Two categories have been prescribed based on who owns the adaptation measure or strategy. 

They are: Autonomous (or private) adaptation and policy- driven (or public) adaptation. 

Autonomous adaptations are quick, responsive and efficient, and take place in reaction to 

actual or anticipated climate change. Policy- driven adaptations are planned through policy 
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decisions by the Government after the awareness that the conditions are about to change or 

have changed. 

Some Predictions on Adaptation: Threats and Opportunities 

There are some predictions made by World Models which pose both the threats as well as 

opportunities for humans. 

• For temperature increases of only 1 – 2 
0
C, developing countries without adaptation 

will likely face a depression in major crop yields. 

• In mid- to high latitudes, increases in temperature of 1 – 3 
0
C can improve yields 

slightly, with negative yield effects if temperatures increase beyond this range. 

• The flux of agro-climatic conditions can alter the length of growing seasons, and 

planting and harvesting calendars. 

• The change can also impact water availability and water usage rates, along with a host 

of plant physiological functions including evapo-transpiration, photosynthesis and 

biomass production, and land suitability. 

 

5. Climate Change : Adaptation Approach  

Focus of the paper is on adaptation approach. First, let us consider adaptation in broader 

sense. While doing so, we need to follow a process as described below: 

 

• Study the climate change trend particularly the temperature change (rise or fall) in 

relation with elevation (longitude) and the horizontal distance (latitude). 

• Also, identify the risk and vulnerable zones in relation to the high flood flows, debris 

flows, GLOF, avalanches and landslides. 

• Promote adaptation strategies and integrate them into development planning. 

• Prepare such strategies in terms of water resources or natural resources. 

• Ensure finance: The climate change issue is one of the salient cases where developing 

or under-developed countries are imposed with the obligations to address the global 

environmental problems largely created by industrialized countries. It is realistic 

therefore to suggest that the developed countries should scale up their financial 

support for adapting to climate change. 

• Promote Insurance against climate risks, especially for weather events linked to 

climate change. 

• Plan adaptation and mitigation approaches side by side in order to create synergy 

effect to combat climate change. 

 

6. Adaptation in Irrigation Sector  

Climate change adaptation approach in irrigation sector has become very important in coming 

years. It will gain even more concern and interest in the years to come. In Nepal, so far, not 

much has been done for adaptation in irrigation sector. The efforts in the sector have been 
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limited only to environmental examinations and assessments. IEE and EIA studies have been 

made mandatory for sizeable irrigation projects to ensure that the natural environment is not 

damaged and to make sure that at least minimum requirements of environment conservation 

and climate change adaptation, if any are maintained while implementing them. For, 

agriculture projects and schemes, new technology and technique initiatives such as zero 

tillage, shifting the sowing period, etc have been adopted.  

The developing or the under- developed countries like Nepal suffer from a dilemma, a 

conflicting reality. More vegetation contributes to bringing a balance in atmosphere by 

carbon sequestration. So, in order to promote this process, more area will be required for 

more vegetation such as farming or tree plantation. On the other hand, more people owing to 

population growth will need more land to be developed for housing and cropping. So, the 

criticality of the management and of the research goes on. 

7. Issues and Challenges  

The issues and challenges triggered from the climate change, particularly because of the 

global warming, are critical since they are primarily human based. They need to be taken care 

of very carefully. Following are the issues and challenges out of the climate change. 

• The future water scarcity, the impact of climate change,  is the main concern and issue 

for irrigation sector 

• Abnormal and unpredictable behavior of the rivers, the water sources, are impending 

threat to the irrigation structures and the systems 

• The prediction that, following the Himalayan melting, the river flows will rise for few 

years in the beginning and decline in the successive years pose a staggering future 

challenge to water for reliable and sustainable irrigation 

• Understanding the parameters and feature of Climate Change w.r.t. irrigation is a 

challenge 

• Supplying and managing reliable water flow for irrigation under the climate change 

scenario 

• Meeting the water demand of varied agricultural calendars 

• Meeting the water demand for irrigation for swelling population 

• Reducing vulnerability of  irrigation infrastructures and the systems against the risks 

of climate change impact 

 

8. The Policy Initiatives  

There are some policy initiatives taken in the world arena to combat with the climate change. 

The Rio De Jenario (Brazil) Earth Summit on June 3-4, 1992 was the first historic event to 

take the policy initiative on this sector. The summit was historic also because more than 150 

participating countries participated, a global concern on climate change was raised and 

culminated with signing of the United Nations Framework Convention on Climate Change 

(UNFCCC) sensing the changing climate and expressing the commitment to work together to 

save the earth. Nepal‘s parliament adopted the Convention on May 2, 1994 and the 

Government brought it to enforcement on July 31 the same year. 
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The Convention has put forward two guiding principles to combat the impact of climate 

change: (1) To reduce GHG emissions and mitigate the adverse impacts, and (2) identify the 

vulnerable areas and adopt the climate change adaptation measures. International policies 

seem to be inclined in limiting GHG emissions, carbon trading and research; and seem to be 

concerned about the fate of agricultural production 

Nepal Government initiated the efforts towards conserving environment since the Sixth 

Periodic Plan. The issue of climate change has been brought into attention in The Interim 

Constitution of Nepal, 2063 (2006), the first Three Year Interim Plan (2064/65 – 66/67), 

Sustainable Development Program, 2003 and Millennium Development Goal, 2002. More 

focused efforts towards climate change and its adaptation have been provisioned in the 

Second Three Year Interim Plan (2067/68 – 2069/70) recently published by National 

Planning Commission. Ministry of Environment (MOEnv) in support with WWF Nepal is 

preparing National Policy on Climate Change, an umbrella policy on climate change 

(drafting).  

National Adaptation Program of Action (NAPA) has been established under MOEnv with 

support of UN.  

It has five (5) broad policies: 

– Policy-level and Institutional Strengthening 

– Proper Management of natural resources and means 

– Natural Disaster, and Risk Mitigation and Adaptation 

– Green House Gas Emission, Carbon trading and Environment Pollution 

control 

– Public awareness, Peoples‘ participation, Training and Empowerment 

The draft policy has suggested to look for alternative to flooded irrigation and to prepare 

design standards based on expected climate change. Much needs to be done in irrigation 

sector that covers the irrigation as such and the water-induced disaster affected areas. 

Irrigation is related with livelihood of the people whereas the water induced disasters such as 

landslides, floods and inundation are concerned with security of the people. Both are 

critically important and too overwhelming to be overlooked for mitigation and adaptation 

approaches. 

9. Recommendations  

The foremost and overall recommendation would be to suggest that the issue of the climate 

change and the criticality of challenge it poses to the human life and living is too big, too 

important and too inherent. Therefore a special concern must be expressed in terms of policy 

initiative and prompt implementation of the plans and programs. Other recommendations 

follow: 

• Plan, design and implement irrigation and agriculture projects ensuring not to 

deteriorate rather to enhance or at least maintain the minimum environmental balance  

• Plan adaptation measures along with mitigation ones. 
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• Plan and Allocate certain budget for the research and studies for climate change and 

devising adaptation frameworks for irrigation 

• Establish a working network among irrigation, disaster prevention, hydrology-

meteorology and soil conservation sectors 
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Abstract   

From early 21
st
 century, climate change has attracted worldwide concern because of its far 

reaching consequences on the global environment and livelihood of human beings. The 

impact of climate change has already demonstrated a number of problems in the world 

particularly in the context of developing countries like Nepal where resources are scare for 

accessing to technology are limited. In these countries, climate change has direct impacted 

on agricultural sector, health and water resources sectors. The agriculture sector is the 

prime source of livelihood of poverty trapped of mass people who reside in geographically 

remote areas lacking of poor infrastructures of development and needed government 

resources.  The shrinking water resources, longer period of drought, crops failure, heat 

related human and livestock diseases, erratic rainfall, rising temperature in high altitude, 

retreating glaciers, risk of outburst glaciers lakes and unexpected floods etc are the major 

threats  that Nepal has witnessed since last few years  are caused by the climate change. A 

study carried out by OECD, climate change projection by general circulation models 

(GCM) has estimated temperature and precipitation changes for Nepal. The study presents 

an alarming situation of significant and consistence increase in temperature and 

precipitation for the year of 2030, 2050 and 2100. The vulnerability of the rural poor whose 

primary occupation is agriculture and the major crop production have continuously been 

declining with serious implications on the national economy in general  and livelihood  of 

poor farmers in particularly. Immediate attention is therefore, warranted to mitigate the risk 

of climate change and develop capacity to cope with the consequence of climate change. 

Policy makers should initiate sector wise programs which could facilitate in mitigation and 

capacity building to cope with the impact of climate change.  
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1. CLIMATE CHANGE : AN OVERVIEW  

 

Weather is the state of the atmosphere at a given time whilst climate is the average weather 

over a period of time. The state of the atmosphere is usually given in terms of its 

temperature, atmospheric composition (for example, water vapour, liquid water or carbon 

dioxide content), wind speed and direction, pressure and density. In addition, the intensity of 

solar and terrestrially emitted radiation is fundamental determining factors. Climate change 

is already evident in a 

number of ways. 

Consistent warming 

trends and more 

frequent and intense 

extreme weather events 

(such as floods, 

hailstorms, and 

droughts) have been 

observed across Asia and the Pacific in recent decades (ADB, 2009). The characteristics and 

timescale of the variability of the atmosphere at various spatial scales is critical in deciding 

whether and how the future state of the weather and climate might be forecast. As the 

atmosphere interacts with the underlying surface –ocean, land, and ice – the term climate 

system is used to encompass both the atmosphere and the influence of the Earth‘s surface on 

climate. Understanding and predicting both climate and other properties of the atmosphere, 

the surface and sub-

surface are now referred 

to as Earth Science 

System reflecting a 

holistic view of the 

system (Thorpe, 2005). 

Climate is a time-

average of weather, but 

what makes it complex 

is that this average 

varies in time. If we 

average over the 

complete history of the 

Earth‘s atmosphere, 

there is a single climate state. However any finite average varies significantly on all longer 

timescales. The reason for these variations is crucial in understanding the physics of climate 

and of its.   It is common place to look at climate averages over weekly, monthly, seasonal, 

annual, decadal, centennial, millennial and longer time periods and figure out how climate, 

so defined, varies on these timescales. Physics supports major changes in atmosphere 

through temperature, rainfall, snow, or wind patterns lasting for decades or longer by both 

Box 1: Climate 
Climate in a narrow sense is usually defined as the ‗average weather‘, or more 

rigorously, as the statistical description in terms of the mean and variability of 

relevant quantities over a period of time ranging from months to thousands or 

millions of years. These quantities are most often surface variables such as 

temperature, precipitation, and wind. Climate in a wider sense is the state, 

including a statistical description, of the climate system. The classical period 

of time is 30 years, as defined by the World Meteorological Organization 

(WMO). 

Box -2: The Greenhouses Gases 
The main greenhouse gases are carbon dioxide (CO2) which is emitted by the use 

of fossil fuels and by the burning of forests; methane (CH4) which comes from 

decaying degradable matter, e.g. in landfill sites, and from livestock; nitrous oxides 

(N2O) from fertilisers, industrial processes, and fossil fuel burning; and a group of 

other gases, such as perfluoromethane (CF4) and perfluoroethane (C2F6) used in 

aluminium production, and sulphur hexafluoride (SF6) from dielectric fluids. 

Other gases, such as carbon monoxide (CO) and nitrogen oxides (NO) have 

indirect effects on greenhouse warming through various chemical reactions. The 

power of the main greenhouse gases to ―force‖ temperature rises varies 

substantially. The conventional way of expressing these forcings is the ―Global 

Warming Potential‖ (GWP). The GWP for carbon dioxide is set equal to 1. Then 

the other forcings are as follows: 

Carbon dioxide    = 1 

Methane     = 23 

Nitrous oxide    = 296 

Hydroflurocarbons   = 12 to 12000 depending on the gas 

Perfluorocarbons    = 5000 to 12000 

Sulphur hexafluoride   = 22200 

However, CO2 remains the most important gas because of the quantities in which 

it is emitted. 



94 
 

human-made and natural forces contribution to the climate change in the earth. Burning 

fossil fuels, deforestation and degradation of forests, developing land for agriculture, 

expanding cities areas, and building transportation infrastructure etc are the humane made 

climate change. All these activities release greenhouse gases into the atmosphere. Earth‘s 

orbit, the sun‘s intensity, the circulation of the ocean and the atmosphere, and volcanic 

activity are the major natural causes that assist to climate change in the earth.  It is believed 

that earth‘s climate has changed many times throughout its history; the rapid warming seen 

every year cannot be blamed to natural processes alone. Human activities are also 

supporting the emission of greenhouse gases in the atmosphere. Some amount of 

greenhouse gases is necessary for life to exist on Earth. They trap heat in the atmosphere, 

keeping the earth warm and in a state of equilibrium. This natural greenhouse effect is being 

strengthened as human activities add more of these gases to the atmosphere, resulting in a 

shift in the Earth‘s equilibrium. The rapid and haphazard expansions of economic activities 

have caused larger emission of greenhouse gases into the atmosphere. This is causing 

climate change and consequently adverse impact on environment and human. This has 

affected on development process of developing countries where resources, knowledge and 

information are limited. The table 1 demonstrates the rapid increase of GHG in the South 

Asian Countries which is factor to climate change in Nepal. 

 

Table 1: Contributions to Greenhouse gas emission by the sector and country in South Asia 

 Afghanist

an 

Banglade

sh 

Bhu

tan 

India Nepal Pakistan Sri 

Lanka 

Sectors        

Energy Transformation and 

use 

- 32 - 1068 5 112 11 

Electricity and Heat - 9 - 558 0 34 3 

Manufacturing and 

Construction 

- 10 - 231 1 27 1 

Transportation - 3 - 92 1 25 6 

Other fuel combination - 10 - 147 3 17 1 

Fugitive Emission - 0 - 40 0 9  

Industrial process - 2 0.1 71 0 5 1 

Agriculture - 72 - 639 24 149 - 

Waste - 16 - 88 2 17 - 

Forestry 9  - - 124 33 30 

Source: The World Bank, 2009, pg.33 

Even though the data presented table 1 does not present alarming picture for Nepal, lack of 

timely attention is likely to be aggravated the problem of future. There is need for 

multidimensional programs which must include  in adaptation and  mitigation, measure to 

prevent effect of climate change. The adaptation dimension is  closely connected to overall 

sectoral development strategy that could assist in building economic resilience in order to 

protect development activities from climate risks. Since water/irrigation also has crucial role 

in development and require well functioning institutional and efficient governance system  it 

is necessary to set  the available instruments to address the climate challenge. These 
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instruments should include working knowledge products, technical assistance, policy 

advice, as well as investments strategies.  

Responsible institutions must act for building institutional ownership, capacity; sensitization 

and awareness that are key software tools for tackling the climate change problem in 

irrigation sector. The resources available for climate change in irrigation sector are limited. 

Strengthening or scaling-up many climate-friendly investments and designing climate 

friendly projects and management require periodic annual plans and formulation of long 

term strategy to tackle the climate change problem in irrigation sector. Institution like 

Department of Irrigation (DoI) must formulate effective scheme of partnerships and 

coordination among sectoral departments and private sector  that promotes sectoral 

ownership of climate change issues. This would be a tailor approach to deepen knowledge 

and institutional awareness as well as sensitization so that climate risks are incorporated in 

the irrigation development policies, plans and programs. It also requires assessing 

investments and projecting design that would have catalytic effects. Crafting and 

strengthening the knowledge base and institutional capacity are especially significant for 

promoting policies that mitigate climate change problems.  

1.1 CHALLENGE OF CLIMATE CHANGE IN NEPAL 

 International Panel on Climate Change (IPCC) analyzed data from climate observations 

across the world. In 2007, IPCC concluded that the evidence for warming of the global 

climate is ‗unequivocal‘. Many projections estimate that the increase in global temperature 

by the end of this century will range from 1.8 - 4.0ºC, predominantly depending on the level 

of future greenhouse gas emissions. These figures demonstrate that spectra of climate 

change that is conventionally understood in term of a global temperature rise of 2°C or 

greater. Recent studies by IPCC shows impact of climate change may be even more severe 

and more rapid than those reported by the IPCC at the start of 2007. A report by the UNFCC 

attempts modeling climate change modeling at the national scale – agrees with regional 

precipitation change predictions. The report suggests that an overall increase in precipitation 

is to be anticipated, but with 

greater increase in the eastern 

of the countries than in the 

western part of the world. 

A major development plans 

and policies of Nepal reveal: 

(i) climate change adaptation 

have not been mainstreamed. 

(ii) whenever climate change is recognized, the focus has yet to be made on mitigation and 

adaptation and (iii) because of the geographical location, there is more emphasis on 

adaptation to risks associated with current climate variability and extremes (e.g., landslides, 

flood etc). Clearly, policy makers do not yet see climate change (adaptation) as a high 

priority issue in the context of national development plans, and climate change adaptation 

has not been mainstreamed in Nepal. 

Box 3: Climate Change 
Climate change refers to any change in climate over time, whether due 

to natural variability or as a result of human activity. This usage 

differs from that in the United Nations Framework Convention on 

Climate Change (UNFCCC), which defines ‗climate change‘ as: ‗a 

change of climate which is attributed directly or indirectly to human 

activity that alters the composition of the global atmosphere and 

which is in addition to natural climate variability observed over 

comparable time periods. 
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The World Bank suggested that climate change risk for Nepal in glacier retreat would be 

high and there is risk of rising temperature would cause very high floods and drought.  By 

the result, Nepal must be ready for sectoral plan to manage the risk and impact minimize. 

In Nepal, climate change has affected rainfall, the changing character of the seasons, and 

increasing severity of extreme events such as floods, heat wave, crop failure and glacier 

retreats etc. According to Practical Action Nepal, climate change in Nepal is likely to bring 

rapid temperature increases, the faster than the average global rate of warming. Winter 

temperature will increase more than summer temperature. The level of winter rainfall is 

expected to decrease, whilst summer rainfall will increase. Extreme weather events such as 

heat waves and very high rainfall are likely to become more frequent. Overall, Nepal is 

likely to become wetter, with the east of Nepal experiencing more rain than the west. 

Attributing individual current events to climate change is impossible due to inherent climate 

variability and a lack of observation over a sufficiently long time frame or narrow 

geographical area. Even though there has been an increase in the reliability of projections, 

including regional-scale warming, wind patterns, precipitation and some aspects of extreme 

events.  There still remains much to be done. Despite many countries specific studies in the 

South Asia. There is less study of Nepal. Nepal can draw lesson from these studies, but 

country context studies are needed for understanding of local situation and designing 

appropriate measures. However, many regional observations and predictions have particular 

relevance for Nepal.  

 

According to the IPCC, the South-Asia region comprises a group of countries Pakistan, 

India, Nepal, Sri Lanka, Bhutan, Bangladesh, Myanmar and the Tibetan Plateau. The region 

has large climate variability, making climate change harder. Climate anomalies and changes 

in extreme events have been observed throughout the region, with intense rains, floods and 

droughts. Nepal has also experienced severe and recurrent flooding in  and more gradual 

year-on-year changes in temperature, with a 0.09ºC per year increase recorded in the 

Himalayas and 0.04ºC per year increase in the Terai (with higher increases in winter). The 

climate extremes and climate changes have impacted across the ecological zones. The major 

impacts were complied by the author while carrying out field study.  People have suffered 

reduction in agriculture and non agriculture production due to lack of water, increase in 

temperature in Suketar, Taplejung and less rain fall that has adversely affected large 

cardamom production. Water shortages, incidence of diarrhoeal diseases and other 

infectious diseases such as hepatitis, malaria and droughts are most common causes and 

diseases reported by rural people. Rising temperature and poor hygiene contribute to 

bacterial proliferation. A study conducted by Practical Action, Nepal in Jugedi watershed 

area in Chitwan District, concluded that various problems have brought climate change in 

Nepal. According to the author field note from Eastern Nepal, the weather has become 

hotter in the summer months, and much colder during winter. During monsoon, intense 

erratic rainfall is experienced and winter rainfall has become thinner and droughts are 

longer. New livestock diseases have been noticed and wildlife populations are thinner in 

mountain region. Snowline is shifting further height. Yak and Chauree are moving toward 

more height than before. The effect on livelihoods has been worse caused low agricultural 
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production. Substantially reducing greenhouse gas emissions is essential to avoid the worst 

impact of climate change. But mitigation alone is not enough in the case of Nepal because 

of her little influence on it. Adaptation planning at the local and central levels can limit the 

risk caused by climate change, as well as the long-term costs of responding to climate-

related impact that are expected to grow in number and intensity in the decades to come.  

1.2 Climate Projection  

OECD conducted research on climate change in Nepal average and assessed temperature 

and precipitation based upon over a dozen available general circulation models (GCMs) 

using a new version of MAGICC/SCENGEN (Wigley and McGinnis, draft). First, results 

for Nepal from 17 GCMs developed since 1995 were examined. Next, 7 of the 17 models 

which best simulate current climate over Nepal were selected. The models were run with the 

IPCC B2 SRES scenario (Nakicenovic and Swart 2000). The spread in temperature and 

precipitation projections of these 7 GCMs for various years in the future provides an 

estimate of the degree of agreement across various models for particular projections. More 

consistent projections across various models will tend to have lower scores for the standard 

deviation relative to the mean. 

The results of the MAGICC/SCENGEN analysis for Nepal are shown in table 2. From the 

result, it can be conclude that there is a significant and consistent increase in temperature 

projected for Nepal for the years 2030, 2050 and 2100 based on various climate models. 

Increases in temperature are somewhat larger for the winter months than the summer 

months. Climate models also project an overall increase in annual precipitation. However, 

given the high standard deviation the results for annual precipitation should be interpreted 

with caution. Even more speculative is the slight increase in winter precipitation. The signal, 

however, is somewhat more pronounced for the increase in precipitation during the summer 

monsoon months (June, July and August). This is because models estimate that air over land 

will warm more than air over oceans, leading to an amplification of the summer low 

pressure system that is responsible for the monsoon. These results are broadly consistent, 

though more pronounced than the Country Study for Nepal that was based on outputs from 

four older generation GCMs, only two of which simulated the summer monsoon and its 

intensification under the carbon dioxide doubling (Yogacharya and Shreshtha 1997, cited by 

OECD). 

 

Table 2:  GCM estimates of temperature and precipitation changes for Nepal 

Year Temperature change (
o
 C) mean 

(standard deviation) 

Precipitation change (%) mean 

(standard  

deviation) 

Baseline 

Average 

  

Annul DJF  JJA Annual DJF JJA 

   1433 

mm 

73 mm 894 mm 

2010 1.2 

(0.27) 

1.3 (0.4) 1.3 (0.20) 5.0 

(3.85) 

0.8 

(9.95) 

9.1 

(7.11) 
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2050 1.7 

(0.39) 

1.8 

(0.58) 

1.6 (0.29) 7.3 

(5.56) 

1.2 

(14.37) 

13.1 

(10.28) 

2100 3.0 

(0.67) 

3.2 

(1.00) 

2.9(0.51) 12.6 

(9.67) 

2.1 

(25.02) 

22.9 

(17.89) 

Source: Agrawal et.al (2003). DFJ: December, January and February. JJA: June, July and 

August 

 

This analysis is reasonably high confidence that the warming trend already observed in 

recent decade will continue through the 21st century. There is also moderate confidence that 

the summer monsoon might intensify, thereby increasing the risk of flooding and landslides. 

Temperature observations in Nepal from 1977-1994 show a general warming trend 

(Shrestha et al.1999, cited by OECD) The temperature differences are most pronounced 

during the dry winter season, and least during the height of the monsoon. There is also 

significantly greater warming at higher elevations in the northern part of the country than at 

lower elevations in the south. This finding is reinforced by observations by Liu and Chen 

(2000) on the other side of the Himalayas on the Tibetan Plateau. Significant glacier retreat 

as well as significant areal expansion of several glacial lakes has also been documented in 

recent decades, with an extremely high likelihood that such impacts are likely raise rising 

temperature. There are no definitive trends in aggregate precipitation, although there is some 

evidence of more intense precipitation events. A somewhat clearer picture emerges in 

stream flow patterns in certain rivers where there has been an increase in the number of 

flood days. Some rivers are also exhibiting a trend towards a reduction in dependable flows 

in the dry season, which has implications both for water supply and energy generation 

(Shakya 2003, cited by Agrawal et al, 2005). Glacier retreat also contributes significantly to 

stream flow variability in the spring and summer. Glacial lake outbursts are becoming more 

likely with rising temperatures, entailing the risk of flooding.  

2. STATE OF WATER RESOURCES MANAGEMENT FOR IRRIGATION 

Nepal has still archaic agrarian characteristics and about 78 percent of total population is 

associated with agriculture sector around the year (NLSS 2003/04). This sector remains a 

key pillar of expanding economic activities as it contributes one third of GDP and generates. 

Development of agricultural sector depends on the availability of irrigation and its 

management. In Nepal, 2642000 ha land, which is equivalent to 18 %, is suitable for 

agricultural activities.  Similarly two third of land has potential for irrigation. About 42 % of 

land has some sort of irrigation facilities but year round irrigation facility exists on only 17 

% of land (WRSP 2002). Given the lack of development of other sectors, the agriculture 

sector stands alone to absorb the growth of 300 thousand labor force every year. Modern 

irrigation history of Nepal can be traced back to construction of Chandra Nahar (canal). 

Before that Nepal had unique traditional of irrigation system historically known as of 

Rajkulo systems for irrigating agricultural land. Some part of the country has still 

functioning Rajkulo system but it is very poor condition. Unless and until, efficient and 

affordable irrigation systems are available, the livelihood of rural impoverished people is 

will remain fragile and risky.  Development of new opportunities is this sector and 
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management of existing irrigation infrastructures are foremost important task for 

productions increase and generating employment. This intervention would also support to 

overall development of the country.  

Despite huge national and international resources being invested in this sector over a 

considerably long period of time and experience with different types of technical models 

and management system, the desired development of the irrigation sector still remains far 

from satisfactory. Weak decision making processes, myopia on the part of policy makers, 

poor governance and ineffective implementation modalities are major factors have derailing 

the development of irrigation sector. Water Resources Strategy Formulation Study Project, 

(WRSFP) and National Water Plan (NWP) are the major government policy documents on 

irrigation and water resource. These documents have been framed with the objectives of 

overall development of water resources in the country. These policy documents present long 

and strategies for water resources development accordingly high priority to irrigation. Use 

of use of technical and financial resources  as well as resource set aside in the domestic 

budget  for irrigation and water resources development have remain ineffective to develop 

this sector. People have difficulty to get year round employment opportunities and 

agriculture growth is dwindling. This situation has pushed people towards poverty trap, 

instigating conflicts and tension disrupting the entire socio economic fabric of the country. 

Due to failure of bringing development in this sector, many economically active rural 

workforce have no option other than to seek out employment into foreign lands. 

Irrigation is the artificial application of water resources for agricultural production. Effective 

irrigation influences the entire growth process of crops from seed bed preparation, 

germination, root growth, nutrient utilization, plant growth and re-growth, yield and finally 

the quality.  Climate change impacts on water resources that determine effectiveness of 

irrigation. As water resource is immune from the from the adverse impact of climate change 

to and multiple risks will likely to be occurred in the irrigation. There will be not only 

change in the hydrological cycle but uncertainty in projecting hydrologic condition that 

covers irrigation water storage, delivery uncertain, control to mitigate the effects of increase 

in variability and the magnitude of extreme events will also be increased. For perennial flow 

of water resources into the rivers, streams and ponds which are the key supplier units of 

irrigation water environmentally healthy basins and watersheds are required. 

3. CLIMATE CHANGE AND VULNERABILITIES  

Vulnerability to climate change depends not only on exposure to climate extreme events, but 

also on physical, environmental, socioeconomic, and political factors prevailing in the 

countries and the coping measure adapte by them. Vulnerability is as the capacity to be 

wounded by a perturbation or stress in the natural or social environment. Vulnerability can 

be described as a lack of security from climate change threats or risks. It does result from a 

combination of processes that shape the degrees of exposure to a hazard, sensitivity to its 

stress and impacts, and resilience in the face of those effects. All people, ecosystems, and 

regions confronting environmental or socio-economic stresses are potentially vulnerable to 

their impact but the level of vulnerability varies widely and is generally higher among 

poorer people. Climate change impact on water –through rainfall, snowfall, soil moisture, 
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river flow and groundwater recharge- directly translate into impacts on food, livelihoods and 

ecosystems services. With a growing population, rising income and changing diets habit, 

food demand will double in the coming days. But the extreme events of climate change will 

severely affected life supporting supplies essentials and other requirements that act 

facilitating livelihood to the resource poor community who mostly reside in rural or 

marginal geographic locations where modern livelihood means are absence. More water will 

be consumed by agriculture in the future to meeting this demand (Fraiture et al. 2007).  The 

economies of developing and smaller countries are less able to cope with the disasters of 

similar magnitude than are the economies of developed or larger countries. 

Water resource comes from in different forms like surface stocks (lakes, ponds), flow 

(rivers) ground water (aquifers, or soil moisture). All these sources of water use are in 

livelihood activities and all have equally important role in maintaining ecosystem services 

that livelihood and nature depend. Good management of water resources is important for 

irrigation development which is crucial to livelihood of rural people that they diversify their 

income and raising living standard. Individual farmers depend on geographical locations, 

households groups, ethnic communities have varying level of interest in agricultural 

production, livestock, and management of common property resources and non agricultural 

activities need water sources support for sustainability. The extreme climate change events, 

may severely impact  upon these important livelihood activities. Longer dry seasons, crop 

failure, heat related diseases to human and livestock; shrinking water sources are major 

events that impact overall farming communities.  With unstable water sources equilibrium, 

livelihood is under great threat. This will force them to migrate and settle in secured place 

which may trigger of conflict 

and tensions among the 

resource poor users. The 

climate change induced 

vulnerability in water resources 

has negative effect in food 

security, household 

maintenance livelihood, diversification and ecosystem maintenance.   

4. WATER RESOURCE AND THREATS ON FOOD SECURITY 

Agriculture remains a prime source of stable food for the entire world that consumes more 

than 3000 liters of water per person per day to meet food demand (Molden et al 2007. Cited 

IWMI). Nearly 80 percent of this water is directly met by rainfall; 20 percent is diverted 

from rivers, lakes and groundwater. 60 per cent of all agricultural production comes from 

rain fed land, while 40 per cent comes from irrigated areas. Besides quantity, quality and the 

timing of water supply through rain or irrigation is equally important. Water resources has 

critical role in the process for the yield of all crops are dependent on sufficient supplies of 

irrigation water.  Access to and management of irrigation water is one of the key secured 

food supply, with climate change conversely, variability,  in irrigation water supplies lie 

behind much of the uncertainty that features the fragile livelihood of farming community 

and marginal rural people. 

Box 5: Food security 

Food Security is defined as access by all people at all times to the 

food needed for a healthy life. Achieving Food Security has three 

dimensions: (1) a safe and nutritionally adequate food supply at 

both the national household levels; (2) a stable supply of food from 

one year to the next and during the year; and (3) that each 

individual and household has physical, social and economic access 

to enough food to meet its needs (Leidenfrost, 1992). 

Box 4: Vulnerability 
Vulnerability is the degree to which a system is susceptible to, and unable to 

cope with, adverse effects of climate change, including climate variability and 

extremes. Vulnerability is a function of the character, magnitude, and rate of 

climate change and variation to which a system is exposed, its sensitivity, and 

its adaptive capacity. 



101 
 

Crops subjected to water stress, particularly during the flowering period can have greatly 

reduced production. The change in climate that also change in weather, this climate scenario 

change in production calendar,  happening undesirable climate conditions, more insects and 

pesticide and drier month which reduce or totally failure of productions.  In many 

geographical locations of mountains, hills, valleys, tars and terai plain, irrigation is most 

effective means of reduction vulnerability. There are concerns over availability and equity 

of irrigation water allocation for irrigating cropping lands. This is particularity important for 

staple food grains of rural and farming community as well as gets employment into.  

In changing climate scenarios, supply or availability of water resources for irrigation, 

Nepal‘s Agriculture is strongly dependent on monsoon conditions, particularly in the agro-

climatic regions are sensitive to climatic hazards. These regions, where economic and social 

situations are often unstable, are extremely vulnerable to changes in climate factors. It is 

especially the case in agro-climatic where technological buffering to droughts and floods are 

absence, and where the main physical factors affecting production (soils, terrain and 

climate) are less suited to farming. Crop production is consequently extremely sensitive to 

large year-to-year or month to month weather fluctuations. Crop diseases or pest infestations 

are also weather dependent and tend to cause more damage with lower technological levels.  

The necessity of suitable responses to climate change not only relies on the degree of 

certainty associated with projections of various climate parameters, but also in the 

significance of any resulting impacts from these changes on natural and social systems. 

Further, development planners often require a ranking of impacts, as opposed to a catalog 

that is typical in many climate assessments, in order to make decisions with regard to how 

much they should invest in planning or mainstreaming particular response measures. 

Vulnerability is a subjective concept that includes three dimensions: exposure, sensitivity, 

and adaptive capacity of the affected system (Smit et al. 2001 cited by Agrawal et al 2003). 

The sensitivity and adaptive capacity of the affected system in particular depend on a range 

of socio-economic characteristics. Several measures of social well-being such as income and 

income inequality, nutritional status, access to lifelines such as insurance and social 

security, and so on can affect baseline vulnerability to a range of climatic risks. Other 

factors meanwhile might be risk specific – for example proportion of rainfed (as opposed to 

irrigated) agriculture might only be relevant for assessing vulnerability to drought. There are 

no universally accepted, objective means for ―measuring‖ vulnerability. Based on analysis 

by Agrawal et. al, following vulnerability will assess on following dimensions. In case of 

Water resources in climate change, reductions in winter snow means less precipitation 

stored on the glaciers, in turn decreasing spring and summer runoff. However, earlier 

snowmelt and precipitation falling as rain rather than snow due to increased temperatures 

will increase winter runoff. Glacier melting has a significant impact. As glaciers start to 

melt, river runoff will initially increase during winter or spring, but beyond 2050 the ice 

resource is predicted to deplete and the supply of water will reduce. Those areas that rely on 

irrigation for agriculture will be particularly affected. Projections for Nepal suggest a 20% 

loss of snow and glaciated area above 5000 meters for oC1 increase in temperature. One 

impact of these changes is the increased likelihood glacial lake outburst flooding (GLOF), 

and increased annual precipitation of more than 20% will contribute to significantly 
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increased sediment deposits – silting up river beds and increasing flood risk. Irrigation 

problems will be compounded by changing rainfall patterns, which are predicted to provide 

greater rainfall during monsoon when river flow is already high and lower rainfall during 

the already dry winter. As ice stocks decrease and winter precipitation reduces, the areas in 

water stress will increase. Ground water depletion is likely due to long dry seasons, irregular 

rains, and high intensity rainfall leading to high run-off rather than water absorption. Water 

stress is predicted to become one of the most pressing environmental problems in South 

Asia: all future emissions scenarios predict increasing water stress, with the effects being 

felt as early as 2020. 

Water resources and ecosystems are under great threat from climate related demands and 

problems besides the anthropogenic adverse impact and water managers are focused on 

finding sustainable solutions to these pressing challenges. The disappointing and global 

nature of climate change appears to have further need of many influential local water 

management institutions from engaging in climate change adaptations on this sector. 

As OECD, in ranking the risks from climate change, the scoring for all four factors has been 

highlighted, but the most weight was placed on the certainty of impact. Impacts that are 

most certain, most severe, and most likely to become severe in the first half of the 21st 

century are ranked the highest. The results complied by OECD are summarized in Table 4. 

Table 3: Sectoral Assessment of Climate change impact in Nepal 

Resources/Ranking Certainty of 

impact 

Time of 

impact 

(urgency) 

Severity 

of impact 

Importance 

of resources 

Water 

Resources/Hydropower 

High High High High 

Agriculture Medium –low Medium –

low 

Medium High 

Human Health Low Medium Uncertain High 

Ecosystems/biodiversity Low Uncertain Uncertain Medium -

high 

Source: Agrawal et.al OECED, 2003 

Water resources and hydropower rank significantly higher than any other sector for several 

reasons. First, a number of impacts on water resources and hydropower are directly related 

to rising temperatures that have already been observed, and are projected (with high 

confidence) to increase further over the coming decades. This includes glacier retreat that in 

turn causes greater variability (and eventual reduction) in stream flow, and glacial lake 

outburst floods that pose significant risk to hydropower facilities, and also to other 

infrastructure and human settlements. GLOFs are not hypothetical, as such events have 

already had significant impacts in Nepal, the most significant being the near total 

destruction of the newly built  Namche Bazaar hydropower facility in 1985. Other climate 

induced risks to water resources and hydropower facilities include: flooding, landslides, and 

sedimentation from more intense precipitation events (particularly during the monsoon), as 

well as greater unreliability of dry season flows that poses potentially serious risks to water 

and energy supplies in the lean season. The significance of water resources to agriculture, 
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and the significance of hydropower to the nation‘s electricity supply (a 92% share) further 

justify the high ranking for water resources and hydropower. The impacts of climate change 

on other sectors tend to be less direct and/or less immediate, and much more speculative – 

even though the sectors themselves are quite significant. Three sectors that fall in this 

cluster are agriculture, human health, and ecosystems/biodiversity. Agriculture is very 

important for the country because a large portion of its output and labor force are devoted to 

it. From the limited information available, it appears to have moderate sensitivity to climate 

change. The most profound impacts of climate change in Nepal will be in agriculture and 

food security, water resources, water induced disasters, biodiversity changes, and human 

health. 

5. AGRICULTURE 

In agriculture, climate risk management cannot be solved as a stand-alone issue; the risk 

must be integrated into the mainstream development agenda. Many national and 

international development agencies including line functionaries, financial institutions, actors 

and stakeholders must participate how best to incorporate such concerns into their initiatives 

that would create new opportunities to achieve the broader goal of climate risk management 

that would ensure a secured  livelihood and make development sustainable. 
 

Asian Development Bank (ADB, 2009) has suggested that to protect against the devastating 

outcomes of agricultural failure due to weather and climate, reduce risk aversion in farmers‘ 

production decisions and thus enhance potential adoption of adaptive farming systems, 

programs and policies should be implemented to improve risk management and crop 

insurance, including index based weather insurance.  It is crucial to understand that there is 

large uncertainty in the climate scenarios with lack of data/information, laboratory and 

human resources. Building scenarios is very much scientific and costly research oriented 

assignment which requires highly technical human resources, capital and time as well as 

long term political commitment. 
 

Agriculture and irrigation are interlinked with various other factors like environmental, 

economic and socio-eco-political. These factors have their own perspective. A balanced 

approach built on strengthening of interlinkages is essential for reduction risks and threats. 

In the climate change issues, all these prime and subprime driving forces should work in 

harmony for the development of irrigation and agriculture. The IPCC analysis reveals of 

climate change impacts estimates a general reduction of potential crop yields and a decrease 

in water availability for agriculture. 

Crop production is affected biophysically by changing meteorological variables, including 

rising temperatures, changing precipitation regimes and increasing levels of atmospheric 

carbon dioxide. Biophysical effects of climate change on agricultural production depend on 

the region and the agricultural system, and the effects vary through time. Socio-economic 

factors influence responses to changes in crop productivity, labor market, price changes, 

supply of energy and shifts in comparative advantage. The final response depends on the 

adaptation strategies in each climatic regions and agricultural system and its practices.  
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5.1 Status of Major Cereal Crops Production 

Paddy, corns, wheat, and millet are the cereal crops in Nepal. These crops have substantial 

role for achieving food security. On and off farm activities absorb large number of rural 

workforce enabling them to derive cash and kind income. The contribution of these crops 

into gross domestic product (GDP) is quite large. Large number of enterprise has been 

facilitated by these crops by supplying required raw materials for food industries The 

2009\10, Economic Survey by Ministry of Finance shows marginal increase reported  in 

production of specified cereal crops in 2008/2009 was 45,000 Mt that is 0.6 percent, the 

total production was reported 81,15,000 Mt during the year of 2007/08.  

Paddy: Table 3 shows overall production status of major cereal crops during fiscal year 

2007/08-2008/09, area of paddy cultivation in was reported 15,56,000 ha in FY 2008/09 but 

4.76 percent less during FY 2009/10 which accounts 14,81,000 ha, productivity would also 

reduce by 6.57 percent which is 2,716 kg/ha is projected during FY 2009/10. The given 

table suggests that Paddy crop projected reduction in production, area and productivity 

during FY 2009/10 due to late monsoon arrival, thinner rain fall, more flood of fertilizer 

where as many scientific analysis put blame on climatic extreme events key factor for 

overall production reduction.  

Corn: Corn crops is second important cereal crops in Nepal, during FY 2009/10, overall 

production projection has decreased by 4 percent, productivity and cultivation area  have not 

shown significant change but total production forecast is reduction than previous FY 

2008/09.  

Wheat: Despite of erratic climatic events, the production of wheat is project increase during 

FY 2009\10 by 16 per cent, the total production would be 15, 56,000 Mt. during FU 

2009/10. The area of cultivation and productivity would also increase by 3.5 percent which 

accounts 7, 31,000 and 10 ha during FY 2009\10 respectively. It is obvious while increasing 

area of cultivation leads to the 

overall production of crops.    

Millet: The production would 

increase by 2.4 percent and total 

production would reach by 300,000 

Mt during FY 200/10 and with lack 

of technical knowhow, input, seeds, 

and less attraction by farmers, 

productivity of millet projection is 

weak.   

The overall status of major cereal 

crops remains not much 

satisfactory of previous year and 

coming years. The proportion  of 

households cultivating paddy 76 
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percent, wheat 62.6 percent, summer maize 63.4, millet 39  percent in the country.  The far 

west region has highest number of household cultivating paddy and corn cultivation 

household higest in nid west region (NLSS, 2003/2004: p 5). Given context of household 

cultivation major crops would directly impact production which triggers to their entire 

livelihood security and pushing them more into poverty group. To avoid such undesirable 

time of people, various government bodies from central to local must act timely so that 

consequence of climate change would mitigate. Timely adaptation and mitigation strategies 

of climate change are essential for minimize risks that brings by climate change. 

 

6 ADDRESSING CLIMATE CHANGE CONCERNS 

The adverse impact of climate change influences to both urban and rural community but 

share of more adverse impact goes rural communities. In coming year, the most profound 

impacts of climate change could be happened much, future climate change means actions 

must be taken to assist rural communities. Most importantly, strategies and policies must be 

designed for building communities capacities to adapt to climate change. It must be national 

agenda. It could be too late to act once the most severe tragedy of flood, famine or glacial 

lakes have burst. Strategies for adaptation must accommodate to the needs of rural 

communities who most affected by climate change. The strategies have aim to reduce the 

most significant brutality that they could face. To mitigate risk of climate change in water 

resources sector, collecting rural communities‘ priorities and needs, and respecting their 

knowledge, values and norms together with science-based knowledge are the instruments to 

development of effective adaptation strategies. Building network for promoting and sharing 

experiences, obstacles and best practices with other communities must be in periodic plans. 

Policy-makers must put this agenda in their integral part of national strategies. The primary 

role of policy maker must serious in promoting enabling environment for local-level actions. 

Governments must allocate resources to preparing for the inevitable impacts of climate 

change. Developing adaptation activities and skills within communities would be most 

important adaptation activities, such as management of increasingly scarce or flood prone 

water resources, will require coordination among line functionaries. National Adaptation 

Programs of Action (NAPAs) must give serious attention on identify priorities for 

adaptation intervention in water resources sectors.  

7 CONCLUSIONS 

Weak institutional capabilities and poor functioning governance system are major 

obstructions to tap water resources potential. The monsoon is a major climatic feature with 

some 80 per cent of annuls precipitation occurring during Mid June to Mid October (OECD 

2003).  Seasonal variations in the monsoons have been experienced for last couples of 

decades. The variations in monsoon have affected system in the cereal crops, cash crops and 

other agri and non agri productions. Since climate change has been occurring and its 

impacts on multiple sectors have marked. Water is prime natural resources which has 

significant role in uplifting livelihood people and overall economic development of nation. 

DOI- Department of Irrigation, is a government agency, must play vital role to climate 
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change induce water risk management. Nepal remains an agrarian country whose over 80 

percent people‘s sources of income is directly derive from the agriculture sector.  

Water managers of DOI have long had to cope with the challenges posed by hydrological 

variability, essentially adapting to variability.  These adaptations have included the 

development of coupled reservoir, watershed management and rehabilitation, irrigation 

systems that allow for the redistribution of water during wet seasons that facilitate to carry-

over use during dry seasons that will minimize the impacts of drought.  Many cost effective 

and user friendly adaptations must implement, to minimize extensive flooding due to heavy 

precipitation and high flows, have been the creation of dams and levees or dike to protect 

farming lands, towns, and crops as well as rural settlement. Sanitization and awareness on 

climate change must promote among water users groups so that they will have capacity and 

knowledge on climate change and its impacts that will create their resilience.  

Irrigation department must have prepared for minimize or apply protection measure from 

the risk of flooding increase in many places.  Adaptation strategies must receive priority for 

the development of flood control operating for irrigation system and the construction of 

flood bypasses and levees.  These adaptations have had profound effects on ecosystems in 

many places, and the response has been the establishment of minimum in stream flow 

requirements at important points in watersheds.  

Integrated Water Resources Management (IWRM) method would is a systematic approach 

to planning and management that considers a range of supply-side and demand-side 

processes and actions, and incorporates users and stakeholder participation into climate 

change risk management processes.  IWRM also facilitates adaptive management by 

continually monitoring and reviewing water resource situations.  

To promote the supply and demand side processes and actions, IWRM must simultaneously 

address that shape the water management perspective considering impact of climate change 

on water resources. The biophysical system shape the demand for water  resources (through 

pricing, incentives for water reclamation and recycling, demand management programs, 

etc.), availability of water, and its movement through a watershed; factors relating to the 

socio-economic management system shape how available water is stored, allocated, 

regulated and delivered within or across watershed boundaries (UNFCC).  Increasingly, 

operational objectives of the management system seek to balance water for human use and 

water for environmental needs.  Thus, IWRM analysis of the natural and managed systems 

is the most useful approach in mitigating impact of climate change on water resources.  

DOI must promote IWRM analysis that relies on hydrologic modeling tools that simulate 

physical processes, including precipitation, evapo-transpiration, run-off, infiltration and 

groundwater flow. In case of irrigation existing systems, IWRM manager must also account 

for the operation of hydraulic structures, such as dams and diversions, as well as 

institutional factors that govern the allocation of water between competing demands, 

including consumptive demand for agricultural or urban water supply or non-consumptive 

demands for hydropower generation or ecosystem protection.  Water quality will change 
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with climate; special attention must also be paid to water quality changes.  Such changes 

may result in increased restrictions on water withdrawals to maintain water quality and 

ecosystem health.  Changes in each of these elements can influence the ultimate impacts of 

climate change on water resources.   
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Annex: Brief Description of MAGICC/SCENGEN 

 

 

 

 

 

 

 

A brief description of MAGICC/SCENGEN 
MAGICC/SCENGEN is a coupled gas-cycle/climate model (MAGICC) that drives a spatial climate-change scenario 

generator (SCENGEN). MAGICC is a Simple Climate Model that computes the mean global surface air temperature and 

sea-level rise for particular emissions scenarios for greenhouse gases and sulphur dioxide (Raper et al., 1996). MAGICC 

has been the primary model used by IPCC to produce projections of future global-mean temperature and sea level rise (see 

Houghton et al., 2001). SCENGEN is a database that contains the results of a large number of GCM experiments. 

SCENGEN constructs a range of geographically-explicit climate change scenarios for the world by exploiting the results 

from MAGICC and a set of GCM experiments, and combining these with observed global and regional climate data sets. 

SCENGEN uses the scaling method of Santer et al. (1990) to produce spatial pattern of change from an extensive data 

base of atmosphere ocean GCM – AOGCM (atmosphere ocean general circulation models) data. Spatial patterns are 

―normalized‖ and expressed as changes per 1°C change in global-mean temperature. The greenhouse-gas and aerosol 

components are appropriately weighted, added, and scaled up to the actual global-mean temperature. The user can select 

from a number of different AOGCMs for the greenhouse-gas component. For the aerosol component there is currently 

only a single set of model results. This approach assumes that regional patterns of climate change will be consistent at 

varying levels of atmospheric greenhouse gas concentrations. The MAGICC component employs IPCC Third Assessment 

Report (TAR) science (Houghton et al., 2001). The SCENGEN component allows users to investigate only changes in the 

mean climate state in response to external forcing. It relies mainly on climate models run in the latter half of the 1990s. 
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hnjfo' kl/jt{g / dlxnf 

;fg Ú d}of¤ >]i& 

al/i& s[lif clws[t 

l;+rfO ljefu 

;f/+fz  

cfwÚlgls/)fsf] qmddf snsf/vfgf / oftfoftdf cToflws h}ljs phf{sf]  k|of]ujf^ 

jfoÚd)*ndf sfj{g*fOcS;fO{* hDdf xÚg uO{ xl/tUof; pT;h{gjf^ tfkqmddf j[l$ 

eO{ hnjfoÚ kl/jt{g eO{/x]sf] % . o;jf^ k[YjLdf ePsf ;Dkú)f{ hLjhGtÚsf] cl:tTj 

g} vt/fdf k/]sf] % . hnjfoÚ kl/jt{gsf] c;/ ljZjsf ul/j b]zdf klg clwsf¤z 

?kdf u|fld)f If]qdf j:g] dlxnfx?df k/]sf] % . g]kfndf ;dflhs dÒNo / dfGotf 

cgÚ;f/ dlxnf / kÚ?ifsf] n}+lus sfo{ ljefhg xÚ¤bf vfBGg, #¤F;, bfpm/f / kfgLsf] 

lhDd]jf/L kfPsf dlxnfx?n] hLljsf]kfh{gsf] nflu k|fs[lts >f]tdf cfl>t xÚgÚk/]sf]n] 

hnjfoÚ kl/jt{gsf] klxnf] lzsf/ klg dlxnf g} xÚG%g . g]kfndf klg hnjfoÚ 

kl/jt{gsf] c;/ b]vfkg{ yfln;s]sf] % . o;jf^ lxdfn If]q j(L hf]lvddf  k/]sf] 

;Gb]z lbg dfpG^]g PnfO{G; u&g eO{;s]sf] % . ;fy} b]zsf] gLlt / sfo{qmddf 

hnjfoÚ ;DjGwL kIfnfO{ Plss[t ?ddf cufl* j(fpg National  Adoption Program  of 

Action (NAPA) sf] d:of}bf tof/ xÚgÚsf] ;fy} hnjfoÚ kl/jt{g kl/ifb\ klg u&g 

eO;s]sf] % . pRr cfly{s j[l$b/ xfl;n ul//x]sf rLg  /  ef/tsf] jLrdf 

/x]sf] lxdfnL b]z g]kfnnfO{ xl/tUof; pT;h{g / Anfs sfj{g ;tjf^ jrfpg 

Jofks ?kdf j[Iff/f]k)f / uf]j/UofF;sf] k|of]udf k|j${g ugÚ{ cfjZos % . o;jf^ 

k|s[ltdf lge{/ /x]sf] dlxnfsf] hLjgdf klg hnjfoÚ kl/jt{gsf] c;/ Goúlgs/)f ug{ 

;xof]u kÚUb% .  

 

kl/ro 

cfwÚlgls/)f / cf}Bf]lus/)fsf] qmddf snsf/vfgf / oftfoftdf cToflws h}ljs 

phf{  (Fossil Fuel _ sf] k|of]u j(\b} uPsf]n] k[YjLsf] jfoÚd)*ndf sfj{g*fO 

cS;fO* -CO2_ hDdf xÚg uO{ xl/tUof; pT;h{gn] -GHG_ k[YjLsf] tfkqmd j[l$ 

eO{ hnjfoÚ kl/jt{g eO{/fv]sf] % . 

 

ljZjsf] tfkqmd a(fpg] sf/s tTjsf] ?kdf /x]sf] xl/tUofF;df dÚVotof 

sfj{g*fOcS;fO*, ldy]g / gfO^«;cS;fO* ePklg o;df 88 k|ltzt 

sfj{g*fOcS;fO* /xg] ePsf]n] o;nfO{ g} k|dÚv GHG sf] ?kdf lnOG% . 
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jfoÚd)*ndf k|bÚif)f s} sf/)f k|f)fL hutsf] /Iffsf] (fn jg]/ /x]sf] cf]hg txsf] 

ljgfz xÚ¤b}% . 

 

ljZjdf 20 cf}+ ztfJbLsf] clGtd bzsb]lv ljz]if ?kdf hnjfoÚ kl/jt{gsf] k|efj 

dxzÚ; ug{ yflnPsf] xf] . hnjfoÚ kl/jt{gaf^ ljZjdf j[l$ xÚ¤b} uO/x]sf] tfkqmd 

clxn] ;a}sf] rf;f]sf] ljifo ag]sf] % . o;n] lxdfnb]lv ;dÚGb| ;Ddsf ;a} e"–

efudf g/fd|/L c;/ kÚ¥ofpFb} cfPsf] % . o;af^ k[YjLdf ePsf ;Dkú)f{ 

hLjhGtÚx?sf] cl:tTj g} vt/fdf k/]sf] % . 

 

dfgjLo lqmofsnfkaf^ jftfj/)fdf cfPsf] ;d:of klxrfg / ;dfwfg ug{ ePsf] 

:^sxf]d ;Dd]ng 1972 kl% ;g\ 1974 b]lv ljleGg gf/f ;lxt ljZj jftfj/)f 

lbj; dgfp¤b} cfPsf] 37 jif{ lalt;s] klg of] gf/fdf dfq ;Lldt /xof] . ;g\ 

1989 df g} æk[YjLsf] a(\bf] tfk ;a}sf] ;+tfkÆ eGg] gf/f ;lxt ljZj jftfj/)f 

lbj; dgfP klg o;sf] sfof{Gjogdf vf;} Wofg lbPsf kfO¤b}g  . 

 

;g\ 1994 sf] k[YjL ;Dd]ngn] klg k|To]s /fi^«n] cfkmgf] ljsf; of]hgf th{Údf ubf{ 

jftfj/)f kIfnfO{ Wofgdf /fvL lbuf] ljsf;sf] cjwf/)ff cgÚ;f/ sfo{qmd cufl* 

a(fpg clkn u/L 21 ;f}+ ztfAbLsf] nflu ―Ph])*f 21Æ sfo{of]hgf kfl/t u/]sf] 

lyof]. o;kl% Sof]^f] #f]if)ffkq 1997 n] 5=2 k|ltztn] sfj{g pT;h{g #^fpg] eg] 

klg ljsl;t Pj+ cf}Bf]lus /fi^«x?n] o;sf] kfngf u/]sf] kfOb}g . To:t} sf]kgx]ug 

hnjfo' kl/jt{g ;Demf}tf 2009 n] k[YjLsf] tfkqmd 2 l*lu| ;]lN;o;  eGbf a(L 

jgfpgÚ xÚb}g eg]/ #f]if)ff u/] klg o;sf] ;do cjlw eg] tf]lsPsf] %}g . CO2 

#^fp¤bf cy{tGqdf gsf/fTds c;/ kÚUg] ePsf]n] wgL / zlQmzfnL b]zx?n] GHG 

sf] c;/ yfxf kfP/ klg ;f] g#^fO{ rÚgf}tL ;fdgf ug{ / ;+efljt ;d:ofsf] 

Joj:yfkgdf nfUg yfn]sf %g\ . 

 

w]/} j}!flgsx?n] hnjfoÚ kl/jt{gsf sf/)f xÚg] tfkqmd j[l$, cgfj[li^, cltj[li^, 

v*]/L, cl;gf, af(L, klx/f], lztnx/, cfFwLa]/L, d?eúlds/)fh:tf k|fs[lts jftfj/)f 

c;GtÚng eO{ 21 cf}+ ztfJbL leq s/f]*f}+ dflg; ef]sd/L, #/af/ ljxLg / /f]usf] 

rk]̂ fdf kg{] r]tfjgL lb¤b} cfPsf %g\ . 

 

ljsf; / jftfj/)fjLo ;+tÚng /fvL b]zsf] cfly{s ljsf;sf] ;fy} ;fdflhs / 

jftfj/)fLo ljsf;df hfkfgL dlxnfx?n] klg &"nf] of]ubfg kÚ/¥ofPsf lyP . bf];|f] 

ljZjoÚ$ kl% oÚ$df Wj:t ePsf hfkfgn] Psf]xf]/f] ?kdf cfly{s ljsf;nfO{ dfq 

Wofg lb¤bf pBf]u snsf/vfgfaf^ lg:s]sf wÚnf], wÚj¤F / /;fogn] jftfj/)f k|bÚlift 
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eO{ ;fdflhs ljs[lt ;[h{gf ePsf] lyof] . To;j]nf kÚ?ifx? s]jn snsf/vfgfdf uO{ 

sfd u/]/ k};f sdfpg]df dfq nfUby] . cf}Bf]lus k|bÚif)fsf] df/ t dlxnf / 

s]^fs]^Ldf k/]sf] lyof] . cf}Bf]lus k|bÚif)fn] jftfj/)fdf k/]sf]  c;/ lj?$ 

ls^fSo";f]  ;x/sf dlxnfx? Pslqt eO{ ‗We want our blue skies back' gf/f lnO{ 

cfGbf]ngdf pq]sf lyP . pgLx?n] ;kmntf klg xfl;n u/] . o;/L cfly{s ljsf;df 

jftfj/)fLo kIfsf] klg dxTj xÚG%  eGg] sÚ/f hfkfgLn] 1960 sf] pQ/f${df cfP/ 

dfq aÚem]sf lyP . To:t} ef/tdf klg ælrKsf] cfGbf]ngdfÆ dlxnfx?n] ¿v 

sf^\gaf^ hf]ufO{ jftffj/)f ;GtÚngdf ;xof]u kÚ¥ofPsf lyP . ljsf;sf qmddf 

jftfj/)fLo ljgfzaf^ eljiodf cfpg ;Sg] bÚikl/)ffdaf^ aRg lbuf] ljsf;sf] 

wf/)ff cgÚ?k ljsf;sf] cleofg ;~rfng ugÚ{ cfaZos % .  

 

g]kfndf hnjfoÚ kl/jt{gsf] c;/ 

 

g]kfndf hnjfoÚ kl/jt{gsf c;/x? b]lvg yfn]sf %g\ . sl/a 4÷5 jif{ cl#b]lv 

oxf¤ &fp¤ &fp¤df kfgLsf dÚxfg ;ÚSb} uP/ a:tL g} ;+s^df k/]sf] % . 

h]i&÷c;f/sf] dg;Úg >fj)f÷efb|df ;b}{% . jf]^ lj?jf kmNg] kmÚNg] ;do 

kl/jt{g,cf};t tfkqmddf j[l$, lztnx/, ljleGg :jf:Yo ;d:of, 60 jif{sf] 

cGt/fndf sf&df&f}+df lxp¤ kg{Ú, lxdfnosf] lxp¤ kUng] / r§fg b]lvgÚ %f]/f]Nkf Pj+ 

cGo lxdtfn kmÚ^\g] vt/f b]lvgÚ, vf]nfx? ;ÚSb} hfgÚ / jf(L klx/f] / ;ÚVvfsf] 

cj:yf j(b} hfgÚ cflbnfO{ ljZjJoflk hnjfoÚ kl/jt{gsf] c;/ xÚg ;Sg] sÚ/f 

la!x?n] atfPsf %g . hnjfoÚ kl/jt{gsf sf/stTj sfj{g*fcS;fO* pT;h{gaf^ 

xl/tUof; pT;h{g ug]{ ljZjsf ljsl;t cf}lBlus b]zx?n] u/]sf] c;/sf] kl/)ffd 

g]kfnn] klg ef]Ug jfWo % . g]kfnn] gvfPsf] ljifsf] c;/ ef]UgÚ k/]sf] % . 

hnjfoÚ kl/jt{gsf sf/)f lxdfn If]q j(L hf]lvddf k/]sf] ;Gb]z lbg g]kfn 

;/sf/n] sf]kgx]ug ;Dd]ngdf hfgÚcl# lxdfn If]qsf] cfwf/ lzlj/ sfnfkTy/df 

dGqLkl/ifbsf] j}&s u/]sf] lyof] . 

 

jGohGtÚ sf]ifsf PDa];*/ cfKkf z]kf{n] ev{/} dfq 20 ;f}+ k^s ;u/dfyfsf] lzv/ 

cf/f]x)f ubf{ hnjfoÚ kl/jt{g af/] r]tgf hufpg] gf/f c+lst Jofg/ ;u/dfyfsf] 

rÚrÚ/f]df kmx/fPsf %g\ . pgsf cg';f/ klxn] lxp¤ xÚg] clwsf¤z &fp¤df clxn] (Úéf 

b]lvPsf] % o;n] ubf{ lxdfn leqsf kmf]x/x? b]lvg yfn]sf %g . 

 

lxdfn / lxdgbL klUngÚ clg lxdfnL If]qdf tfkqmd j[l$ xÚgÚdf hnjfoÚ kl/jt{g 

dfq sf/)f geO{ h}ljs OGwgaf^ lgl:sPsf sfj{gsf dl;gf s)fsf] klg plQs} 

eúldsf ePsf] tYo lj!x?n] ;fj{hlgs u/]sf %g\ . jfoÚd)*ndf ePsf sf]Onf, 
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bfp/f, uÚO&f, *(]nf] nfu] kl% p*\g] ;–;fgf sfnf s)fx?nfO{ æjNofs sfj{g ;tÆ 

eGg] u/]sf  %g\ . j}!flgsx?n] ;u/dfyfsf] cfwf/ lzlj/ / 5000 ld^/ eGbf 

cUnf] lzlj/df dlg^l/é :^]zg /fvL lxdfn If]qsf] kl%Nnf] cj:yf af/] cWoog 

ubf{ ljZjsf cGo :yfgdf eGbf lxdfnL If]qdf tfkqmd % uÚgf a(]sf] lgisif{ 

lgsfn]sf] lyof] -2 kÚ; 2066, sflGtkÚ/_ . s]xL ;do cl# k|sflzt tYof° cgÚ;f/ 

rLg ;g\ 2010 df ljZjsf] bf];|f] &'nf] cy{tGq ePsf] hfkfgnfO{ / ;g\ 2020 df 

cd]l/sfnfO{ lht]/ klxnf] cy{tGq aGg] ;+efjgf lt/ uO/fv]sf] % eg] ef/t klg 

6% eGbf a(L cfly{s a[l$b/ xfl;n u/L cf}Bf]lus Pj+ cfwÚlgsLs/)f tkm{ pGdÚv 

ePsf] % . o;/L rLg / ef/tsf] jLrdf /x]sf] g]kfn / lxdfn If]qdf oL bÚj} 

b]zn] ug{] sfj{g pT;h{g / jNns sfj{g ;Qsf] k|efj kg{] w]/} ;Defjgf % . 

 

dlxnfdf hnafoÚ kl/jt{gsf c;/x? 

   

ljZj a}+ssf] Ps k|ltj]bg cgÚ;f/ hnjfoÚ kl/jt{gsf] 80 k|ltzt c;/ ljZjsf 

u/Lj b]zsf hgtfx?df k%{ . hnjfoÚ kl/jt{gaf^ hf]lvddf /x]sf u/Ljx? dWo]df 

70% dlxnf /x]sf] pNn]v u/]sf lyP . To:t} hnjfoÚ ;DaGwL k|fs[lts k|sf]ksf] 

lzsf/ xÚg]df 85 k|ltzt dlxnf %g\ eg] jftfj/)fLo z/)ffyL{ aGg]df klg 75 

k|ltzt dlxnf %g\ -d}gf lwtfn_ .  o;/L u/Lj b]zdf klg lk%l*Psf ju{sf 

?kdf /x]sf dlxnfx?sf] hLjgdf hnjfoÚ kl/jt{gaf^ sltsf] c;/ kÚU% eGg] sÚ/f 

;xh} cgÚdfg nufpg ;lsG% . ;dfhdf lnésf] cfwf/df xÚg] dlxnf / kÚ?ifsf] 

>ddf ljefhg, ul/aLsf] dlxnfs/)f h:tf sf/)fn] hnjfoÚ kl/jt{gsf] c;/ klg 

n}lés ?kdf km/s b]lvG% . ul/a / ljsf;lzn b]zsf dlxnfx? clwsf+z ?kdf 

u|fld)f If]qdf j:g] ePsf]n] pgLx?sf] hLjg k|fs[lts >f]tdf lge{/ xÚG%g\ . 

 

vfBfGg, kfgL, #¤F;, bfp/f, ;f]Q/sf] hf]xf] ug{] lhDd]jf/L kfPsf u|fld)f dlxnfx?nfO{ 

lhljsf]kfh{gsf nflu :yfgLo k|fs[lts ;|f]tdf cfl>t xÚgÚkb{% . hnjfoÚ kl/jt{gn] 

ubf{ kfgLsf] ;|f]t ;ÚSgÚ, vfBfGg pTkfbgdf x|f;, #¤F;kft / bfp/fsf] cefjn] ubf{ 

pkoÚQm ;|f]t hÚ^fpg ;d:of kb{} cfPsf] % . o; k|sf/ hLjgofkgsf] qmddf 

k|fs[lts jftfj/)f;¤u a(L ;+nUgtf dlxnfsf] xÚgfn] hnjfoÚ kl/jt{gsf] klxnf] 

lzsf/ klg dlxnf g} xÚG%g\ . dlxnfx?nfO{ jftfj/)fLo k|efjaf^ ;+/If)f ugÚ{sf] 

;fy} jftfj/)fLo ;+/If)f k|lqmofdf klg ;lqmo ?kdf ;xefuL agfpg ;+o"Qm 

/fi^«;+̂ sf] cfof]hgfdf ePsf] k[YjL ;Dd]ngn] jftfj/)fLo dfWodaf^ lbuf] ljsf; ug{] 

k|lqmofdf dlxnfx?nfO{ klg ;xeflu ub{} n}hfgsf] nflu æPh])*f 21Æ df s]xL dfu{ 

lgb{]zgx? ul/Psf] % . If]qut ?kdf hnjfoÚ kl/jt{gsf] c;/ s] slt dfqfdf s–

s;nfO{ k%{ eGg] sÚ/f lgDg lbOPsf] % . 
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1=_ s[lif ÷ vfB;Ú/Iff 

s[lifdf lge{/ g]kfnsf] cy{tGqnfO{ hnjfoÚ kl/jt{gsf] gs/fTds÷k|lts"n c;/af^ 

hf]ufpg a]n}df ;t{stf ckgfpgÚ kb{% . hnjfoÚ kl/jt{gsf sf/)f xÚg] tfkqmd 

j[l$, clta[li^, cgfa[li^, a]df};dLa[li^, d?eúlds/)fh:tf k|fs[lts jftfj/)f c;GtÚng 

eO{ df};dL jftfj/)fdf pTkfbg  xÚg] v]tL k|)ffnLdf k|ToIf c;/ eO{ pTkfbgdf 

slx j[l$ slx sd eO{ ;dli^ ?kdf sún pTkfbg sd xÚG% . hÚg &¤Fpdf h] afnL 

nufp¤b} cfPsf] xf] Tof] afnL kl/jlt{t hnjfoÚn] df};dL jftfj/)f k|lts"n aGg ;S% 

o;n] ubf{ s[lifdf h}+ljs ljljwtf gfz xÚG% . 

 

hg;+Vofsf] cfwf efu cf]u^]sf dlxnfx?dWo] cfly{s ?kdf ;Ifd sún dlxnfsf] 76 

k|ltzt dlxnf s[lifdf cfl>t %g\ . cem ufp¤#/df t 90 k|ltzt eGbf j(L 

dlxnfx? s[lifdf lge{/ %g\ . v]t hf]t\g] jfx]s jLp /fVg] b]lv jfnL yGsfpg] 

;Ddsf ;Dk")f{ sfo{x? clwsf+z ?kdf dlxnfx?n] ub}{ cfPsf %g\ . jfnL x]/L 

pTkfbg >dsf] 55–85 k|ltzt s[lifdf dlxnf >d %g\ . v]tL sfo{df dlxnfsf] 

;xeflutf 2048 sf] hgu)fgfdf 34=6 k|ltzt ePsf]df 2058 sf] hgu)fgfdf 

48 k|ltzt kÚu]sf] % . jt{dfg ;dodf ufp¤#/df hg;+Vof j[l$sf] tÚngfdf s[lif 

pTkfbg sd / j}slNks /f]huf/sf] cfefjn] clwsf+z kÚ?ifx? /f]huf/sf] nflu zx/ 

Pj+ ljb]z lt/ uO/x]sf]n] v]tLkftLsf] ;Dk")f{ lhDd]jf/L dlxnf dfly kl//x]sf] % . 

 

o;/L Psflt/ s[lif dlxnfs/)f x¤Úb} uO/x]sf] % eGg] csf]{lt/ hnjfoÚ kl/jt{gsf] 

c;/n] ubf{ l;dLsf]^df cfnÚ / l;dLsf] pTkfbg #^]sf] % eGg] lr;f]n] ubf{ pAhgL 

gx'g] sf]bf] pAhgL xÚg yfn]sf] % . To:t} /f/f tfn j/k/ 3200 ld^/sf] prfO{df 

klxn] ux¤Ú kfSg 13 dlxgf nfUYof] eGg] clxn] 9 dlxgfdf kfSg] u/]sf] atfO{G% . 

tfKn]hÚªsf] #'G;fdf lxp¤ gk/]sf]n] k|z:t #¤F; pTkfbg eO{ rf}/LufO{nfO{ #¤F; w]/} 

vfgkfPsf]n] bÚwsf] pTKffbg a(]sf] sÚ/f ;dfrf/df cfPsf] % . hnjfoÚ kl/jt{gn] 

ubf{ l%^f] j;Gt cfO{ kft knfpg] kmÚn kmÚNg] eO{ k|fs[lts ;+tÚngdf cb[Zo c;/ 

NofPsf] %. o;af^ b}n]vdf ;ÚGtnf / dÚ:tfédf :ofpsf] jf]^ ;ÚSgÚsf] ;fy} ls/fsf] 

k|sf]k b]lvg yfn]sf %g\ . o;}sf] k|efj :j?k nfnL uÚ/f¤;, sfkmn, P};]nÚ Ps*]( 

dlxgf cufl* g} kmn]kmÚn]sf  %g\ . o:t} cn}+rL / lrofsf] jf]^nfO{ klg c;/kf/]sf] 

sÚ/f ls;fgx?n] atfPsf  %g\ . 

 

hnjfoÚ kl/jt{gaf^ vfwfGg pTkfbgdf ePsf] sdLnfO{ kÚ/f ug{ /f;folgs dn, 

ls^gfzs cf}ifwLsf] k|of]u a(fp¤bf j(L pTkfbg x'G% eGg] /f]huf/sf] dÚVo >f]t 

v]tLdf j(L sfd ug{] dlxnfsf] :jf:Yodf /;fogn] c;/ kÚ¥ofFp% . csf]{ pAhgL 
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sd ePkl% efG;fdf j:g] dlxnfnfO{ s] ksfpg] / slt ksfpg] eGg]df ;d:of k%{ 

eGg] sd pTkfbgn] ubf{ sddfq vfgfsf] lx:;f kfpg] dlxnfsf] sfo{ Ifdtfdf ;d]t 

c;/  kÚUb% . 

 

2=_ kzÚkfng 

  

v]tLkftLdf h}ljs dnsf] nflu kzÚkfng cfjZos % . jghénsf] ljgfz / 

tfkqmddf a[l$af^ kzÚ cfxf/, #¤F;, ;f]Q/ / kfgLsf] cefj eO{ kzÚkfngdf 

k|ltsún c;/ kÚUb% . lsgsL kzÚ cfxf/sf] 42% -2001, jg dGqfno_ #¤F; 

hénaf^ k|fKt xÚG% . o;af^ Psflt/ #¤F;sf] cefjn] #/ j/k/ clws r/)f eO{ 

eÚ-Ifo, klx/f] / pj{/f df^f] gfz xÚG% eGg] csf]{lt/ sd dn pTkfbgaf^ s[lif 

pTkfbsTjdf ;d]t c;/ kÚUb% . o;/L v]tL kl%sf] dlxnfsf] dÚVo Joj;fo 

kzÚkfngdf cfPsf] k|ltsÚn c;/ dlxnfsf] vfBkf]if)fdf sdL eO{ sfo{Ifdtfdf c;/ 

kÚ¥ofpF% .  

 

3=_ dfgj a:tL ÷ a;fO{;/fO{  

aghénsf] ljgfz / tfkqmddf ePsf] a[l$n] ubf{ ufp¤#/df kfgLsf] dÚxfg wdfwd 

;ÚSb} uPsf] % . kfgL k/]sf] ;dodf klg dÚxfg kmÚ^]g . vfgkfg, ;/;kmfO{ v]tL / 

kzÚsf] nflu kfgL cfjZos xÚG% . kfgLsf] cefjn] ubf{ ufp¤af^ a;fO{ ;g{ yfn]sf 

%g\ . t]x|yÚdsf] cf]v|]df ut 5 jif{b]lv kfgLsf] dÚxfg ;ÚSg yfn]sf]n] 5 jif{ cl# 

83 #/ kl/jf/ ePsf] ufp¤df ca cfwf hlt dfq af¤sL %g\ . s]xL ;do cl# 

dfq 2 bh{g #/ kl/jf/ ufp¤n] t/fO{df uO{ csf{sf] clwof÷sÚtdf v]tL u/L uÚhf/f 

rnfO{ /fv]sf %g\ . oxL cj:yf /lx /x] ufp¤ g} l/lQg] ;+efjgf xÚG% . To:t} 

sfe|]sf] sfgkÚ/ ufp¤df kfgLsf] cefjn] ufp¤n]x? a];LFlt/ a;fO{ ;l/;s]sf %g\ . 

o;/L kfgLsf] dÚxfg ;Ús]/ a;¤fO{ ;g{] qmd a(]sf] sÚ/f b}lgs ljleGg kq–klqsf / 

;~rf/ dfWoddf cfPsf] kfOG% .  

 

4=_ kfgLsf] cefj 

 

lxp¤ g} kfgLsf] dÚVo ;|f]t xf] . ha lxp¤ klUnP/ hfG% ta kfgLsf] ;|f]t klg #^\b} 

hfG% . kfgL b}lgs #/ Jojxf/, kzÚkfng, v]tLkftL cflb ;a}sf nflu clt 

cfjZos xÚG% . kfgL Joj:yfkgsf] lhDd]jf/L kfPsf dlxnfx? g} o;sf] klxnf] 

lzsf/ xÚG%g\ . ljgf kfgL s;/L #/Jojxf/, kzÚkfn)f / v]tLkftL rN% < hnjfoÚ 

kl/jt{gn] ubf{ u|fld)f If]qdf kfgLsf] nflu dlxnfx?n] w]/} >d / ;do vr{ ugÚ{ 
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k/]sfn] pgLx?n] afnaRrf :ofxf/, ;/;kmfO{, t/sf/L v]tLdf Wofg kÚ¥ofpg ;St}gg\ 

. 

 

s[lifsf] cleGg c+usf] ?kdf /x]sf l;+rfOdf l;+rfO lgodfjnL klxnf] ;+zf]wg 2060 

n] pknAw eP ;Dd 33 k|ltzt dlxnf, 2 hgf blnt, pTkLl*t / lk%l*Psf 

hghftL ;lxt 11 hgfsf] sfo{;ldltsf] Joj:yf hn pkef]Qmf ;ldltdf u/]sf] % . 

To:t}  ;dÚbfo Jojl:yt l;+lrt s[lif If]q cfof]hgf-CMIASP_ n] n}+lus sfo{ of]hgf 

agfPsf, go¤f k|ljlwdf cfwfl/t l;+rfO cfof]hgf -NITP_ df lgDg cfo ePsf, 

ljsf;sf] k|ltkmnaf^ a+lrt, pkl]Ift / lk%l*Psf l;dfGt s[ifssf] ?kdf dlxnfx? 

;xeflu eO{ /x]sf, l;+rfO tyf hn>f]t Joj:yfkg cfof]hgf -IWRMP_ n] ljZj 

j}+ssf] Safe Guard Policy cgÚ;f/ l;+rfO ljsf;sf] kújf{wf/ lgdf{)faf^ dlxnfdf k/]sf] 

gsf/fTds c;/ Goúlgs/)fsf] nflu IfltkútL{sf] Joj:yf ug{ cfof]hgf If]qdf ;dflhs 

tyf jftfj/)fLo k|efj dúNof°g cWoo\g u/]sf] % . cGo cfof]hgfx?n] klg 33 

k|ltzt dlxnfsf] ;xeflutf hgfPsf %g\ t/ al(/x]sf] tfkqmdn] ubf{ lxp¤ kUn]/ 

jiff{tdf vf]nfdf jf(L cfO{ l;+rfO kújf{wf/sf ;+/rgf g} eTsfpnf eGg] */ %  

eGg] lxp¤bdf gbLdf kfgL sd eO{ lxp¤b jfnLsf] l;+rfOdf c;/ kÚUb% . 

 

sfe|]sf] sfgkÚ/ ufp¤df kfgL dfUg]nfO{ kfgL xf]Og bÚw vfgÚ;\ eG%g\ . kfgLsf] 

;d:ofn] ubf{ ufp¤df %f]/L lbg gdfGg] l:ylt b]vf kl/;s]sf] % . lsgsL Tox¤fsf 

dlxnfx? /ftL 12 ah] kfgL lng uof] eg] ljxfg 8 ah] dfq cfOkÚU%g\ . Ps 

ljBfyL{ b]jL d}gfnL elG%g ækfgL gePsfn] ggÚxfPsf] 3 dlxgf eO;Sof]Æ. ;a} 

sÚ/fsf] P]+rf] k}+rf] rn] klg kfgLsf] grNg] atfp¤%g\ . kfgL t]neGbf klg dxéf] % 

. o;nfO{ ;ÚgeGbf klg a(L lxkmfht ug{Ú kg{] jfWotf ePsf] % .  5 jif{b]lv oxf¤ 

kfgLsf] dÚxfg ;ÚSg yfn]sf] % . kfgL k/]sf] ;dodf klg dÚxfg kmÚ^]g . kfgLsf] 

cefjn] t/sf/L v]tL g} aGb eO;s]sf] atfp¤%g\ -15 j]zfv 2067, sflGtkÚ/_ . of] 

kfgLsf] ;d:of u|fld)f dlxnfx?nfO{ dfq k/]sf] %}g\ zx/sf dlxnfx?klg kfgLsf] 

;d:ofaf^ plts} lkl*t %g . kfgLsf] cefjn] ubf{ ;/;kmfO{ sdL eO{ /f]u nfUg] 

;Defjgf xÚG% . o;n] dlxnfsf] hLjgdf yk ;d:of ;[hgf ul/lbG% .  

 

hnjfo' kl/jt{gn] ubf{ dfu cgÚ;f/sf] kfgL cfkútL{ ug{ g;Sbf eúldut kfgL k|z:t 

dfqfdf lgsflnPsf] % . csf]{lt/ zx/Ls/)fsf] ljsf;n] ubf{ v]tLof]Uo hldg 

#*]/Ldf kl/)ft / xfplhé sDkgLsf] ljsf; eO{ hldg dÚgL kfgL ;f]:g kfPsf] %}g 

. o;af^ hldg efl;P/ hfg] ;Defjgf xÚG% . 

 

hg :jf:Yo 
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a[l$ eO/fv]sf] tfkqmdn] jfoÚd)*ndf ePsf] cf]hg tx kftln¤b} uP/ &¤Fp &¤Fpdf 

l%b| eO{ ;úo{sf] xflgsf/s ls/)f dflg;sf] z/L/df k|j]z eO{ %fnfsf] SofG;/, 

cfFvfsf] Hof]lt uÚDg] / z/L/sf] k|lt/f]wfTds Ifdtf sd xÚ¤b} hfg]h:tf :jf:Yosf] 

;d:ofx? b]vfkb{%g\ . csf{]lt/ xfjfdf ePsf] wÚj¤F / wÚnf]sf] s)fn] vf]sL nfUg], 

^fpsf] bÚVg], PnhL{, gfs, sfg, #f¤^Lsf] /f]usf] ;d:of, bd tyf Zjf;k|Zjf; tyf 

dÚv ;ÚVvf xÚg] h:tf /f]usf ;d:of xÚg] lj!x? atfp¤%g\ . sd;n vfnsf bfp/f 

jfNbf wÚjf¤ / v/fgLaf^ #/ kmf]x/ / k|bÚlift xÚgÚsf] ;fy} dlxnf / s]^fs]^LnfO{ j(L 

cFfvf / Zjf;k|Zjf;sf] /f]u nfUb% . cDnLo jiff{ tyf kfgLdf cf;]{lgs ld>)f eO{ 

kmf]S;f]sf] SofG;/ / emf*fkfvfnfsf] ;d:of pTkGg xÚg ;S% . ljZj :jf:Yo 

;+u&gsf] cWoog cgÚ;f/ sÚn d[ToÚ sf] 20 k|ltzt hnjfoÚ kl/jt{g / kof{j/)fLo 

k|b"if)fsf sf/)faf^ xÚg] u/]sf %g\ . tfkqmd a(]s} sf/)f sf&df)*f}+df cf}nf] / 

hfkgLh OG;]kmnfl:^s lj/fdLx? b]vf kb}{ cfPsf %g\ . agh+un gfz eO{ #¤F;, 

bfp/f / kfgLsf] nflu ^f(f ^f(f ;Dd uP/ ef/L af]s]/ NofpFbf dlxnfsf] k|hgg 

:jf:ydf yk c;/ kÚ¥o¤fp% .  

 

pmhf{ ;+s^ 

 

g]kfndf k|of]u eO/x]sf] phf{ dWo] 87% phf{ h}ljs ;|f]taf^ k|fKt xÚG% . pkof]u 

ul/Psf phf{ zlQmsf] 90% #/]nÚ pkef]u xÚG% . #/ leq k|of]u ug{] phf{sf] s/La 

90% vfgf ksfpgnfO{ k|of]u xÚG% . h}ljs phf{sf] k|of]u, ;+sng, k|zf]wg, 

;+rostf{, dlxnf g} xÚG%g\ . hén g} phf{sf] k|dÚv ;|f]t xf] . 2001 hgu)fgfsf] 

tYof° cgÚ;f/ 84% phf{ ;+sng dlxnfn] u%{g\ . jghén gfz eP/ ^f(f 

^f(faf^ ef/L af]s]/ NofpgÚ kbf{ dlxnfn] a(L ;do / >d nufpgÚ kg]{ x'G% .  

 

k|fs[lts k|sf]k  

hnjfoÚ kl/jt{gn] ubf{ af(L, klx/f], ;fdÚlb|s cf¤wL a(\b} % clwsf+z dlxnfx? 

bf}*g / kf}*g g;Sg] / s]^fs]^L tyf aÚ(faÚ(Lsf] :ofxf/ u/L #/d} al;/xg] 

ePsf]n] k|sf]ksf] c;/ a(L pgLx?nfO{ k%{ . dlxnfx?df lzIffsf] sldn] ubf{ 

;úrgfdf kxÚ¤r sd xÚg] ePsf]n] pgLx?n] k|sf]k lj?$ tof/L u/]sf] xÚb}gg\ . 

 

cGo c;/  

vfwfGg / /f]huf/sf] cefjn] s]^Lx? zx/ Pj+ ljb]zdf hfFbf pgLx?n] #/s} sfd 

ugÚ{ kb{% . pgLx? hfgLghfgL b]x Jofkf/, a]rljvg HIVAIDS / jnfTsf/df 
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km;fOPsf w]/} #^gfx? ;ÚGg kfOG% . hnjfoÚ kl/jt{gn] dlxnfsf] :jf:Yo / >ddf 

w]/} c;/ kÚ¥oFpgfn] pgLx? #/]nÚ lx+;faf^ ;d]t lkl*t xÚg kÚUb%g\ . jgh+un 

gfz / tfkqmd j[l$n] lxdfnIf]qdf gsf/Tds c;/ kÚuL o;n] kj{tf/f]x)f, ko{^g 

Jofj;fo,/fkm\̂ é Osf]^Úl/Hh\d cflbnfO{ ;d]t c;/ kÚ¥ofp¤% .  

 

;Úemfj / pk;+xf/ 

1_ /fhg}lts l:y/tf / k|ltj$tf 

2_ pRr tfkqmd, ;ÚVvf, sd kfgL tyf *'jfgdf w]/} pTkfbg xÚg ;Sg] gofF 

afnLsf] cgÚ;Gwfg / v]tL tyf kzÚkfng lqmofsnfkaf^  lg:sg] k|bÚif)f GoÚgs/)fsf] 

;DaGwL cWoog cgÚ;Gwfgsf] nflu s[lifdf ah]̂  a(fpg] . 

3_ lbuf] kfgLsf] >f]taf/] ulx/f] / ulDe/ cWoog kl% dfq l;+rfOsf] k"jf{wf/ 

lgdf{)f ug]{ .  

4_ gof¤ l;+rfO k|ljlw -yf]kf / kmf]x/f l;+rfO _ a(fp¤b} nUg],  

5_ h}ljs v]tL cKfgfpg] ,  

6_ Crop rotation / Calendar df ;dfof]hg ug,]{  

7_ h}ljs phf{sf] ;§f uf]a/UofF; ,;f}o{ phf{, ljBÚtsf] k|of]u ug{],  

8_ ;Úwfl/Psf] el§ -O{̂ f ,cn}rL ,cb'jf _ / rÚNnf]sf] k|of]u a(fpg],  

9_ k|fs[lts jgsf] klg sfj{g Jofkf/ ug]{ kfpg cfjfh p&fpg],  

10_ gljs/)fLo phf{sf] ljsf; / k|j${gdf hf]*lbg],  

11_ ljwÚt zlQm art ug]{ CFL lrdsf] k|of]u ug]{,   

12_ kfgLsf] k|of]udf plrt Joj:yfkg / ldtJoflotf cKfgfpg],  

13_ k|sf]k ;fdfgsf] k"j{ tof/ ug]{,  

14_ jgh+un km*¤FgLsf] s*fO{sf ;fy /f]syfd / j[Iff/f]k)f ug]{, 

15_ xl/tUofF; pT;h{gsf] lgoldt hfFrsf]  cgÚudg ug]{ .  
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pk;+xf/ 

hnjfoÚ kl/jt{gsf] k|efj lj?$ n*\g g]kfndf ;j{k|yd /fhgLlts l:y/tf sfod 

u/L Jofks ?kdf gféf *¤f*f¤ kfvfx?df j[Iff/f]k)f u/L h+un a(fO{ To;sf] 

;+/If)fsf] k|efjsf/L ljlw ckgfpg] / uf]j/ UofF;sf] k|of]u j(fpg] OR%f zlQm / 

k|ltj$tf xÚgÚk¥of] . o;n] b]zsf] ;Dk")f{ If]q h:tf] lxdfn, v]tLkftL, l;+rfO, kfgL, 

pmhf{, k|fs[lts k|sf]k, ko{^g ljsf; cflbdf ;Ú/lIft eO{ lbuf] cfly{s ljsf; 

;d]tnfO{ ;xof]u kÚ¥ofFp% . ;fy} o;n] rLg ef/tsf] cfly{s ljsf;af^ kg{ ;Sg] 

c;/nfO{ Go"lgs/)f ug{ d@t kÚUb% . sfj{g pT;h{gsf] dfqf / hLjg lgjf{x 

:t/sf] aLr k|ToIf ;DaGw xÚG% . ljsf;f]GdÚv b]zdf dlxnfx? ul/j xÚgfn] sfj{g 

klg sd dfq pT;h{g ub{%g\ . j[Iff/f]k)f / To;sf] :ofxf/ ;Ú;f/df dlxnfx?n] w]/} 

of]ubfg kÚ¥ofpg ;lsg] ePsf]n] æPh])*f 21Æ df o;af/] lgb{]lzt u/]sf] % . 

hnjfoÚ kl/jt{g / jftfj/)fLo ljgfzsf] ;Defljt hf]lvdaf^ g]kfnnfO{ arfpg 

National Adoption Program of Action (NAPA) sf] d:of}bf tof/ eO{ :jLs[ltsf] nflu 

clGtd r/)fdf kÚu]sf] % . To:t} hnjfoÚ kl/jt{gaf^ kj{tLo d"nsf] ;d:ofnfO{ 

phf{u/ ug{sf] nflu ljsl;t b]zx?l;t sÚ/f ug{ dfp)^]g PnfOG;sf] u&g 

ul/;s]sf] % . ;/sf/L gLlt cfof]hgf / sfo{qmddf hnjfoÚ kl/jt{g ;DaGwL 

kIfnfO{ Plss[t ?kdf cufl* a(fpg k|wfgdGqLsf] cWoIftfdf hnjfoÚ kl/jt{g 

kl/ifb u&g eO;s]sf] % . 
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Abstract 

 

In the endeavor of making irrigation management more participatory there are a lot of 

lessons that can be learned from Farmer Managed Irrigation Systems (FMISs). One of the 

distinct characteristics of FMIS seems to be their dynamics and ability to adapt to changing 

circumstances. Most FMIS are found to begin with a much smaller command area that later 

spreads out as per the local needs and demand. The farmers are also found to change the 

institutional setup and their operational mechanism to suit the requirements of the time. 

 

This paper first of all gives a general overview of the FMIS and documents their evolution in 

Nepal. It then presents two FMIS case studies: one in the terai of Nepal (viz. Rani Jamara 

Kuleria) and the other in the hills (viz. Gadkhar irrigation system). The paper then goes on to 

analyze the merits of FMIS in the light of their dynamic nature and their inherent system 

characteristics that give them the flexibility. Finally, based on the case studies and the 

general information on other FMIS in Nepal, this paper tried to outline some of the lessons 

that can be learned from FMIS in Nepal in terms of Participatory Irrigation Management 

(PIM). 

 

 

1. General Overview of FMIS in Nepal 

 

Nepal has a long history of FMIS. Ancient scripts reveal that planning and management of 

irrigation in the Terai flatlands was done even during the period of Lord Buddha (about 

400BC). His contribution in conflict management regarding the water use of Rohini River has 

been clearly mentioned in those scripts. Cultivation practices and consequently irrigation 

development in the hilly areas of Nepal is believed to have started from the beginning of the 

tenth century. 

 

During the beginning of 18
th

 century the population living in the area that is presently Nepal 

is estimated to be about 2 million while this figure grew up by three folds by the beginning of 

20
th

 century. With this increase in population and the consequent intensification of human 

activities in land resources, the need of irrigation was also found to have increased over the 

period. Thus for centuries local communities developed and managed numerous small 

rudimentary irrigation systems on their own. The 18
th

 century can be called the golden period 

in terms of development of FMISs in Nepal (Poudel, 1992). However, the development 

process of the FMIS has been found to be quit dynamic. As new FMIS were constructed and 
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got established there were also few that had to be abandoned because of poor environmental 

conditions (changes in river morphology, landslides, etc.) and high labor requirements in 

terms of maintenance that some of them demanded. 

 

By the end of the 20
th

 century, about 69 percent of the country‘s total irrigated areas was 

covered by the FMIS (Parajuli, 1999). The total number of FMISs in Nepal was estimated to 

be about 17,700 (about 15,000 in the hills and 1,700 in the terai). This figure has been found 

to have slightly decreased lately, partly because the development process of new FMIS has 

found to have slowed down due to lack of new land frontier and also because some of the old 

FMISs had to be abandoned due to degraded environment conditions. 

 

The major source of water for the FMIS have been the small rivers and streams and the 

irrigation systems are mostly run-of-the-river with temporary diversions constructed using 

locally available materials. Most of them get washed away during Monsoon and are 

reconstructed. The irrigation facilities are mainly used for supplementing irrigation of the 

main crop, i.e. paddy, during the monsoon season, and in a few cases where water source is 

perennial, year-round irrigation is practiced.  

 

Practices of self-governance and strong community participation have been observed to be 

the common features of all FMISs. They having been changing according to the situation and 

most have sustained themselves over the decades and consequently been making a significant 

contribution to the country‘s rural livelihood. Two case studies: the first of FMIS in the terai 

viz. Rani Jamara Kuleria and the second of an FMIS in the hills viz. Gadkhar irrigation 

system have been taken up hereafter to illustrate the dynamics of FMIS. 

 

 

2. Case 1: Rani Jamara Kuleria Irrigation System 

 

Rani Jamara Kulariya irrigation system is the largest farmer managed irrigation system in 

Nepal. It is located in Kailali district of the Far Western Development Region. Even though it 

comprises of three irrigation systems their water source is the same (viz. Karnali river), 

command area is in one area (viz. surrounded by Karnali river towards the east, Patharaiya 

river towards the west, Mohana towards the south and forest boundary towards the north) and 

they have some linkages that makes it consider as one system. 

 

History reveals that first of all Rani kulo was constructed in 1922 to irrigate a small command 

area. The intake was constructed at Malghul from Kaudiyanala (Karnali west branch). 

Locally available materials like boulders, bushwood timber, and timber poles were used to 

construct traditional structures to divert and distribute the water. The local people believe that 

the canal construction was ordered by a queen (Rani) and built by the local Tharus. At that 

time only a few villages existed in the district. The Nepalese government tried to encourage 

the cultivation of new lands by giving a 10-year land revenue holiday to landlords who 

cultivated new land. Thus, new villages settled, and people were brought in from other areas. 

The government policy of resettlement of the landless people also encouraged forest 
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encroachment. The immigrants initially worked for the landlords under a very unstable 

system in which they had to move from place to place to get work. 

 

Soon the farmers in the northern part of the area also saw the benefit of irrigation and in 1926 

the local farmers in the leadership of Colonel Dhundi Raj Shahi, the then Bada Hakim (Chief 

Administrator) of the area constructed another intake 6 km upstream of Malghul from the 

right bank of Jarahi Khola, a tributary of Kaudiyanala half km south east of Katachhe Bazaar. 

The canal (kulo) was named Jamara kulo. Fourteen branch canals were extended from it. Due 

to uncontrolled water entry the canal system gradually increased in all dimensions and 

extended up to Pathraiya River. All small structures had to be expanded. 

 

Agriculture in the area was expanding due to migration and resettlement of people (mostly 

from the hills in the north). Thus in 1928 another irrigation canal was felt necessary for the 

area in further north so another intake was constructed Jarahi tributary of Kaudiyanala 

upstream of Katchhe.  

 

Even after the construction of the irrigation systems their command area has been found to 

expand drastically. The combined gross command area of the three systems was about 7,715 

ha (WECS Report, 1985). Estimate based on water resource inventory and aerial photograph 

taken in 1987 indicate it to be about 14,000 during 1987. KMPP map studies in 1994 revealed 

the total gross command area to be 16,896 ha. Study of historic maps reveals that the 

expansion of command area occurred mainly due to encroachment into the forests. Thus, 

even though the command area is found to have been gradually increased from the 1920s 

when the system was established it has been found to have drastically increased from the 

period during the early 1980s to the mid 1990s.  

 

The establishment of Water Users‘ Association (WUA) also has a long history in the area. It 

was reported to be first reorganized in 1952 and again in 1969 under the Chaudhary system. 

The system of collective resource mobilization is reported to have started from 1983 when 

the Karnali River changed its course and the central committee of the canal systems was 

formed in 1987. Presently, the organization there has three tiers: i) a central (Mul kulo) 

committee, ii) three canal (Kulo) committees for the three canal systems, and iii) 

village/branch level committees. All farmers owning land and using water from the canal are 

general members of the system.  

 

The WUAs have been found to keep the irrigation systems functional by mobilizing internal 

and external resources. All farmers are allowed to participate in decision making affecting 

water management and O&M activities. Rules and regulations, though mostly not in written 

form, are approved by water users as a group. Due to concentration of discharge to 

Geruwanala and non-availability of water after monsoon, the farmers of the three systems 

have developed an understanding of water distribution from the active source at Chisapani 

and the central committee comprises of representatives of all three systems. 
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Different roles and functions are allocated to different functionaries of the WUA. The 

Chaudhary is the chief of the irrigation system. Previously the local landlord would occupy 

this seat, but today people of Tharu community have become Chaudharies in Rani and 

Kulariya. The Chaudhary calls village leaders to resolve issues regarding irrigation and has 

the leading role in conflict resolution. He determines the dates for mobilizing the farmers‘ 

assembly (Desawar) for repair and desilting of the main canal and he is present during all 

labor mobilization and maintenance work. The Pan Chirage is the messenger of the irrigation 

system. The Chaudhary communicates to the village leaders through the Pan Chirage. The 

major responsibility of the Pan Chirage is to go to the intake every other day and monitor the 

irrigation system and report to the Chaudhary about its condition. He also announces the date 

for labor mobilization for canal repair works, according to the decision of the Desawar. The 

village leader (Badhgar) is responsible for the village level canals. He must obtain 

participation of the villagers and get together the number of labors as agreed with the 

Chaudhary for the annual repair works. If he fails to do so he will be fined. Furthermore, he is 

expected to settle conflicts within the village and maintain the village water distribution 

schedule. Similarly, the Nandarwa allocates the area to be desilted by each village. During 

mobilization of all farmers, he supervises the work and decides whether the work is 

completed. Work quotas taking soil conditions into account have been agreed upon and he 

allocates work in accordance with these. The Nandarwa is assisted by the Pachuwa, who also 

works in his absence. The Lekhandaran keeps all records. He records the attendance of the 

farmers during Desawar (general assembly of all the farmers and also refers to the occasions 

when all farmers are mobilized for repair works) and fines the absentees. Previously the 

Budhiya collected fines and took care of unspent funds. Today this function is done by the 

Chaudhary or Lekhandaran, using an account in the local bank. 

 

The Desawar (general assembly) elects the organizations leaders and also helps in decision-

making during times of crisis. When a Desawar is called for repair works, the farmers come 

to the work site and stay for five days. Each village must bring a certain amount of food, 

camping gear and tools. Bringing umbrellas is not allowed, since it is impossible to work 

while holding an umbrella. The Nandarwa will call out the name of a village and the 

Lekhandaran will call out the amount of work to be done. As soon as work is assigned, 

people will start digging the canal. The work must be completed within a fixed amount of 

time. If the assigned number of workers from a village does not show up, the village will be 

fined. When fines imposed cannot be collected, the Desawar will go to the village of the 

defaulters and force them to pay. Physical assaults and damage of property can happen at 

such occasions. 

 

Water available in Kaudiyanala dries up after monsoon and the farmers have to go to 

Chisapani to excavate a pilot channel in the dry bed of river to divert water into 

Kaudiyanala‘s course. This works is done collectively under the leadership of the Mul Kulo 

Committee. Water is made to flow into the three kulos by the help of timber, brush wood and 

excavated bed materials. The Mul Kulo Committee charges a heavy penalty to the defaulters. 
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The WUA have been found to be quit dynamic in terms of coping with the changes in their 

environment. They have been observed to adjust their system of resource mobilization as per 

the changes in the resource base such as population growth resulting from migration into the 

system, expansion of command area, changes in water, etc. Originally the area had abundant 

land but there was shortage of manpower. Every able person from each household had to 

contribute to the maintenance of the system irrespective of the size of landholding. With the 

migration of hill people lack of manpower no longer became a constraint. So gradually they 

shifted to the system of labor contribution on the basis of landholding size. Lately, due to 

environmental changes, the Karnali River has been frequently shifting its course. Thus the 

WUA has also started seeking external resources. 

 

 

3. Case 2: Gadkhar Irrigation System 

 

The Gadkhar Irrigation System (GIS) is located in the Chaughada Village Development 

Committee of Nuwakot District. It is linked with 12km long fair weather road to Gangate/ 

Battar, a point on the Kathmandu-Trisuli highway. The area originally comprised mainly 

(95%) of people of Rai community. 

 

The original settlers constructed bunds across the Likhu River to divert water from the river 

to their area. Diversion structures were constructed using forest products and boulder and 

soil. Even though they were able to divert the water the flow was not controlled and it 

fluctuated widely. Later, due to shortage of labor and forest products and also because of 

increasing awareness of the environment, construction of diversion structures became more 

and more difficult. On the other hand, the population in the area increased both of the original 

people as well as due to the migration of outsiders (mainly Bramhis and Chettrais). This 

resulted in a pressing need to produce more food. In this context the farmers felt the need not 

only to change the cropping pattern (e.g. from millet to rice during summer) and to intensify 

cultivation (e.g. from fallow to 40% wheat during winter) but also to upgrade their irrigation 

system.   

 

The farmers of GIS started seeking external support and were successful in doing so through 

the Rasuwa-Nuwakot Integrated Rural Development Program (RNIRDP) (1976-1982) funded 

by the International Development Agency, World Bank (67%) and then His Majesty‘s 

Government. A total of NRs 29,46,793 was found to have been spend during the period. 

Later rehabilitations works were again carried out three times: during 1994, 1998 and 2001. 

Major rehabilitation and extension of command area was done during 1994 with financial and 

technical assistance from the Department of Irrigation and about 15 lakhs rupees were spent 

during 2001. Presently GIS provides irrigation to 105 ha in Chaughada VDC. About 121 

households benefit from the system. 

 

During the implementation of RNIRDP discharge was calculated as per the suggested 

cropping pattern and a side intake and other structures were constructed to divert only design 

discharge into the canal system. An approach channel was also constructed to safely convey 
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the water. The canals were also reshaped and lined where ever required and command area 

development works were carried out with the distribution structures at the on-farm level. 

 

Initially, the Water User‘s Committee (WUA) was found to be quite isolated and the only 

external relation was is reported to have been made with the village committee, however, 

later it is found to have increased linkages with irrigation related organizations and banks.  

 

The institutional setup of the FMIS has been found to have changed as per the need and 

situation. Initially the WUA did not have a legal status but later the need was felt to acquire a 

legal status. Thus the WUA was formally registered in the government. Also in terms of the 

structure of the WUA, initially it had only one body but during the period of intervention 

(implementation of RNIRDP) it is reported to have formed a construction committee and a 

loan committee. Later, the WUA organization was further expanded to branch committees 

and sub-committees. Lately, the farmers in the area also seem to have been more gender 

sensitive and have included three women members in the WUA. 

 

During the period of intervention political interference was reported to be high and the WUA 

depended on others (political leaders) for conflict resolution. However, originally and also at 

present, the WUA seems to be capable of making decisions during conflicts.  

 

Canal cleaning and maintenance are carried out twice a year in GIS. The operation and 

maintenance requirements were very high during the initial days but drastically reduced after 

the major rehabilitation works were carried out. However, at present because of the 

deteriorating condition of the infrastructure, operation and maintenance requirements have 

been gradually increasing. Hence, two dhalpas are being used for the purpose. 

 

The area is found to be producing sufficient food products for local consumption and also 

some additional for external market. While no external markets were sought during the initial 

period, need for market and transportation of agricultural products were felt necessary after 

the improvements in the irrigation system. Presently, dealers and brokers come to the village 

to purchase the products.  

 

 

4. Conclusions 

 

There are a lot of lessons that can be learned in terms of Participatory Irrigation Management 

(PIM) through the review of historical evolution of FMIS in Nepal and their present status. 

The two case studies included in this paper clearly illustrate the dynamic nature of most 

FMIS that gives them the gives them the ability to adjust and cope as per their needs and 

requirements. 

 

One of the primary lessons is the understanding of the strong interface between irrigation 

management and the built-up/design of the irrigation system. Most FMIS in Nepal use locally 

available materials like boulders, bushwood timber, timber and clay. This has been observed 
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not only to make the system more cost effective but also to provide flexibility as new 

structures could be constructed of different sizes and at different locations each time the old 

structure is damages. By this it does not mean that modern irrigation systems should also be 

constructed using the same material however, it does indicate that the costs can be 

significantly reduced by including the locally available material. Even more importantly it 

emphasizes on the need for the engineering design to be flexible and capable of handling 

extreme conditions. 

 

The other lesson can be in terms of institutional dynamics for coping with the changes in the 

environment. Most FMIS have been observed to adjust their system of resource mobilization 

as per the changes in the resource base such as population growth resulting from migration 

into the system, expansion of command area, changes in water, etc. The system of each 

household contributing equally to the maintenance of the system irrespective of the size of 

landholding was found to have been generally adopted initially in areas which had abundant 

land but shortage of manpower. However, later with the increase in population and the lack 

of manpower no longer becoming a constraint, they seem to have gradually shifted to the 

system of labor contribution on the basis of landholding size. Also, originally the FMIS were 

found to be more invert but with the recent trend of rising labor costs they are found to be 

more outgoing in terms of seeking external resources. 

 

Similarly, lessons can also be extracted in terms of institutional autonomy. Practices of self-

governance and strong community participation have been observed to be the common 

features of most FMISs. They use their own indigenous knowledge and consensus building 

for conflict resolution. Most of them have sustained themselves over the decades and 

consequently been making a significant contribution to the country‘s rural livelihood. This 

gives a strong message for any efforts in making irrigation management more participatory 

has to include genuine representation of stakeholders, autonomy and accountability as the key 

elements for the success of Participatory Irrigation Management(PIM). 
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Figure 1: Irrigation canal of a FMIS 
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Abstract  

Helvetas has been operating in Nepal as a Swiss Non-Governmental Organization under an 

agreement with the Government of Nepal since 1956. Helvetas Nepal focuses on the rural 

areas with first priority given to hill districts. Local Infrastructures for Livelihood 

Improvement (LILI) is one of the current projects of Helvetas Nepal, which implements 

Farmer Managed Irrigation Systems (FMIS). The goal of the project is to improve food 

sufficiency, generate income and provide access to essential public rural infrastructures for 

disadvantaged people in rural areas. The project is operational in eight hill districts of the 

far western, mid western and central development regions of Nepal. Main activities 

undertaken by the project are the construction and rehabilitation of farmer managed 

irrigation systems, both canal and pond irrigation, facilitation for public audit exercises, 

including planning of irrigation water use, and promotion and capacity building for local 

service providers for rural infrastructure construction. 

In farmer managed irrigation systems decisions are made collectively by the farmers with 

government or outside agencies providing periodical technical, logistical and facilitation 

support. These FMIS are location specific, indigenous in their management practices and 

representative of the local needs and services. 

 

Introduction  

Managing farmer’s voices 

Local Infrastructures for Livelihood 

Improvement (LILI) Helvetas Nepal, which 

implements Farmer Managed Irrigation 

Systems (FMIS), the project is operational in 

eight hill district of the far western, mid 

western and central development regions of 

Nepal under the support of Swiss 

Development Cooperation Nepal. The main 

activities undertaken by the project are the 

construction and rehabilitation of farmer 

managed irrigation systems, both canal and pond irrigation, facilitation for public audit 

exercises, including planning of irrigation water use, and promotion and capacity building for 

local service providers for rural infrastructure construction. 
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Figure 2: A scene of public hearing 

 

In farmer managed irrigation systems decisions are made collectively by the farmers with 

outside agencies providing periodical technical, logistical and facilitation support. These 

FMIS are location specific, indigenous in their management practices and representative of 

the local needs and services.  

The methodology of Public Audit Practice 

The objective of this methodology is to improve participation of poor and excluded 

communities in planning, implementation and monitoring of development works; improving 

the access of marginalized communities to available information, services, resources and 

opportunities; facilitating the communities to raise their voices, concerns, and grievances and 

creating social pressure against corruption and manipulation; thus helping to manage the 

project activities practicing good governance principles. The practice is to facilitate and 

promote mechanisms through which all citizens can interact with the local bodies and other 

resource and service providing agencies to have a say in the prioritization and oversight of 

local level public funds. 

 

The public audit methodology is practiced in three parts: 

i. Public hearing: It is carried out to inform and ensure commitment and consent of all 

stakeholders towards the project and it is done in the preparation phase. This event gives 

space to farmers to play a decisive role and provokes open discussion. If the need arises, 

modification of the project in question can be 

done for larger benefits. Some major activities 

are: Presentation of the project purpose, roles 

and responsibilities of the stakeholders, 

budgetary contributions, and clarification of 

issues raised. If farmers agree, the project is 

thus endorsed and an implementation and 

construction work plan is elaborated, including 

an agriculture production plan. The agreement 

is signed and a hoarding board is put up with 

all the pertinent information about the project 

for transparency and accountability. 

ii. Public review: It is carried out for monitoring the progress of the project and it is done 

during the implementation phase. The event is also important for monitoring the taking up 

of responsibilities and the project income and expenditures. Some major activities are: 

Presentation on the project progress, clarification of issues raised, status of investment by 

sources of contributions and revision of work plan as per the decisions. 

iii. Public audit: It is held to furnish information on all cash transactions, contributions in 

kind and through human labor and it is done after project completion. Some major 
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activities are: Formation of ―Public Audit Committee‖, preparation/presentation of final 

audit report, clarification of issues raised and decisions in case of embezzlement or 

improprieties and the progress on the agriculture production plan. 

 

There are two levels of stakeholders involved: 

Primary Stakeholders: Helvetas Nepal has defined its main group of beneficiaries as Small 

farmers, Landless, Occupational castes and Women. These are represented in the Users‘ 

Committee. 

Secondary Stakeholders: Government agencies, local government bodies i.e. Village 

Development Committees, other CBOs/NGOs, political parties, Helvetas Nepal, other 

collaborating agencies/INGOs etc. 

 

Roles and responsibilities of stakeholders: 

1. The User‘s Committee is responsible for all organizational and logistical matters 

concerning the event with the back-up support of Helvetas Nepal to build their 

confidence level. 

2.  LILI/Helvetas Nepal plays a facilitating role along with the User‘s Committee. 

3. Collaborating agencies ensure possible contributions to project implementation and 

provide clarifications and support if needed. 

4. The general public puts queries on subjects of concern/grievances, supports project 

endorsement and work plan preparation, supports the User‘s Committee in project 

implementation and ensures that benefits go to the poor and excluded groups. 

 

History and development of the methodology 

In Helvetas Nepal, some elements of public audit were introduced in the late 1980s in the 

Local Road Improvement Project (LRIP). The practice got further consolidated in Self-

Reliant Water & Sanitation Project (SRWSP) and Bridge Building at Local Level (BBLL) 

Project in 1990s. With the onset of a decade long ―People‘s War‖, the development agencies 

strived to be more transparent, accountable and responsive. Ultimately, there has been a 

policy decision to introduce public audit practices in all community infrastructure projects in 

2004. The public audit has become one of the mandatory practices across all Helvetas 

projects. Public audit itself is one of the performance indicators for Helvetas Nepal Country 

Programme (2006-2010).  

Results achieved 
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Although the history of public audit practices in Nepal is very short, the government and 

many development agencies including the UN have adopted it as a planning, monitoring and 

evaluation tool. The government of Nepal issued ―Public Audit Operational Guidelines 2006‖ 

and encouraged all line agencies and local bodies to conduct such events annually. Later on, 

the government introduced the Minimum Conditions & Performance Measures (MCPMs) 

system, which assesses the performance of local bodies on the basis of certain set indicators 

and ties up the central grant allocation with their performance results. One of the set 

indicators is conduction of public audits twice a year. The MCPM was introduced in 20 

districts in the year 2005 on a pilot basis. From 2006 onwards, the system has been 

operationalized in all 3,915 village level governments and all 75 district level governments. 

Helvetas Nepal also shared the public audit practices among other interested non-government 

organizations, which resulted in gradual application by them as well.  

 

The inclusion of marginalized groups  

The project systematically assesses the livelihood situation through different socio-economic 

surveys, purposively prioritizes demands in favor of the disadvantaged farmers and also 

ensures that these groups are represented proportionately in the user‘s committee. In this way, 

the socially excluded groups including women are entitled to be part of the decision making 

process and are actively included in planning, execution and managing the project activities. 

The public audit practices have maximized opportunities for their meaningful involvement in 

decision making and benefit sharing. The project also strives to enhance the role of women in 

rural settings by respecting their functional needs, as well as, social challenges. Accordingly, 

the public audit practice has improved women‘s position by increasing their capacity in 

decision making, involving them actively and equitably in all phases of the project cycle.   

 

Specific changes made to the project through public audit practice 

The methodology made it possible to refine selection criteria for the project, to look at what 

divided and what connected people in the community (with regard to conflict sensitivity) and 

made affirmative action and positive discrimination acceptable to the people. It also helped 

the project to not only focus on cash crops but include cereal crops as well, in the use of 

irrigation waters, and link agricultural production to markets. In addition, it helped to align 

with district and village plans and coordinate a decentralized flexible planning.  

 

Challenges and lessons learned, future perspective  

At local level there is inadequate capacity to organize such activities carefully and 

meaningfully. There is a risk of provocative queries intending to malign the individual or 

organization and a risk of an increase in local level social tensions if not properly conducted. 

Good facilitation is therefore crucial and needs to encourage stakeholders to provide honest 
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and critical reflections. In the Nepal context, the active participation of local government 

bodies is a challenge since there is absence of people‘s representatives at local level. The 

practice also sometimes causes delay in the final commissioning of the projects, if problems 

are raised. Finally there is always the chance that the essence of the public audit is not 

captured, and it becomes a mere formality or ritual, as with any other participatory 

methodology. Helvetas would like to incorporate more learning of this methodology and 

revise the guidelines and its implementation accordingly. Helvetas also believes that the 

methodology could be implemented in other sectors, and would like to learn more about 

using the methodology for softer sectors, i.e. non-infrastructure related projects.  
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Abstract 

Role of irrigation has been vital in ensuring food security and reducing poverty of the rural 

population of the world. About 40% of the world's food grains come from the 17% of the 

agricultural land that has got irrigation facilities. Irrigated agriculture provides employment, 

incomes, and livelihood to rural population. In addition to the direct impacts, irrigation 

projects have indirect and induced economic impacts that have been as high as the direct 

economic impacts. The public investment in real terms and as the percentage of total 

development expenditure of the country has declined significantly worldwide including in 

Nepal. Increasing competition with the other sectors of the investment, low direct returns to 

the government from the investment in irrigation sector, increasing cost of construction etc 

are the important reasons for decreasing trend in public investments. Water resources 

strategy has recognized irrigation water as an economic good. That means the cost of 

construction as well as O & M of the irrigation systems should be financed by the 

beneficiaries farmers. However, the reality is quite different. The Irrigation Service Fee 

collected from the farmers is nearly 5% of the O&M budget allocated by the government. 

Thus farmers are sharing very small portion of actual investment made in the irrigation 

sector. In one hand the contribution from the farmers is quite low in comparison to 

investment required and the government's share in real term is declining, on the other hand 

the cost of construction is increasing. In this context, how to finance the construction of new 

systems and maintain the existing irrigation system has been a challenge for every 

developing nation of the world. Even if some arrangement is made through external financing 

from donor agency or from government coffer to finance the capital cost as well as O & M 

cost of the irrigation systems, these funds cannot be taken as the ultimate sources of the 

financing of the irrigation sector. The ultimate sources of financing remain the farmers who 

utilize the water and get benefit from the irrigation. This is not happening because the 

farmers have not been able to get the prices of their product due to the export control and 

other methods of controlling price of the agricultural products in Nepal as well as in India. 

In this way, the cost of the irrigation development is financed by indirect method. Indirect 

method of financing caused the irrigation water being inefficiently utilized for the reason that 

the farmers have no incentive to save the water. In the near future, there is no possibility of 

changing the trade policy of the governments of Nepal and India, hence the financing of the 

irrigation system by indirect method is the only way out at the moment. However, the cost of 

operation and maintenance of the systems should be completely recovered from the farmers 

so that farmers have some incentive to make the systems more efficient in water use and the 

government can get some relief in financing the cost of operation and maintenance of the 

systems. 
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Background 

Importance of irrigation can be simply demonstrated by the understanding the fact that in the 

world 40% of the world's food production comes from the 17% of the irrigated area whereas 

60% of the food is produced from the 83% of the agricultural land having no facilities for the 

irrigation. Irrigation not only provides an opportunity for increasing the productivity but also 

help intensify the cultivation. Irrigated agriculture provides employment for the rural 

population thus reducing the incidence of poverty. Irrigated agriculture reduces poverty 

through three direct first round effects; increased food outputs, higher demand for the 

employment and higher real income and employment. Irrigated agriculture has both forward 

and backward linkages with resultant impact on poverty. The backward linkages occur as a 

result of increased demand of such inputs as seed, fertilizer, agricultural machinery etc. The 

forward linkages of increase in agricultural production results in lower food grain prices for 

rural and urban population, increase in the real wages, increase in incomes for the farmers 

and in lowering the requirements of food grain imports. The increased agricultural 

productions imposes additional processing and marketing requirements with their resultant 

impacts on secondary and tertiary sector activities including larger employment 

opportunities. Realizing these facts, government of any country in the world has accorded 

high priority in irrigated agriculture development. In Nepal, irrigation has been a priority 

sector for the investments after the beginning of planned development.   However, trend of 

allocating budget from the government coffer has been in decreasing order which can be 

demonstrated by the fact that in Fiscal Year 1996/97, the irrigation sector comprises 13% of 

the development budget whereas in the Fiscal Year 2008/09, the irrigation sector received 

only 7% of the development budget. On the other hand, capital costs have been increasing 

NRs 85,000 per ha in Fiscal Year 1992/93 (Arjun Khola IP, Dang) to NRs 134,000 per ha in 

Fiscal Year 2006/07 (Praganna IP). On the Operation and Maintenance costs, an increasing 

share is being devoted to pay for the costs of establishment, i.e., basically the salaries for the 

staff indicating less funds for actual repairs and maintenance. The direct recovery from 

farmers for irrigation water charges has been falling in real terms, which has resulted in 

falling recover ratio, i.e. direct receipts as a percentage of Operation and maintenance costs. 

This is leading to poor maintenance and performance of canal irrigation that is much below 

expectations. In this context, how to finance the irrigation schemes for their development and 

operation and maintenance has been a challenge worldwide and more the case in developing 

nations. 

Costs for Irrigation  

The full costs of providing irrigation water can be divided into three categories: direct project 

costs, environmental costs, and the marginal user costs. Direct project costs are the easiest of 

the three to measure, and most projects take only direct costs into account in determining cost 

recovery. Direct costs refer to costs stemming from the process of capturing and delivering 

irrigation water, which can be broken into fixed costs and variable costs. Fixed costs include 

all investments in irrigation investments in irrigation infrastructures such as headworks, 

canals and distribution system plus depreciation and interest payment on the investment. 

Higher level administrative costs and some operational and maintenance costs not involved 
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with actual water delivery are also consist of the operational and maintenance costs of water 

delivery, lower level administrative costs, and costs of supplying water, which include 

conveyance costs, groundwater extraction costs, and costs of water loss. These costs vary 

with location, water delivery method, irrigation technology and season. 

Environmental costs include soil erosion and damage to the surrounding ecosystem during 

and after construction of an irrigation project as well as water logging and salinity problems 

caused by the irrigation. However, few irrigation projects in practice include environmental 

costs as part of their full costs to be recovered. Environmental costs could substantially raise 

costs of many irrigation projects.  

The third type of costs involved for the development and management of an irrigation system 

is marginal user cost. It is defined as the higher costs of obtaining future water supplies 

because more accessible and less expensive water resources are used up first. In an extreme 

case, a water resource is completely used up in the current period. This cost is especially 

relevant for groundwater resources with little or no recharge. Excluding marginal user costs 

in the price of groundwater often results in overuse of the resource. 

After determining which of these costs to include, the next concern is what percentage of 

total costs should be allocated to farmers. In Nepalese context, if one refers the Water 

Resources Strategy 2002 and National Water Plan 2005, it is not very clear which costs are to 

be recovered and what percentage. In one hand water has been defined as economic goods, 

which emphasizes the recovery of the capital costs and the interest on the capital costs, and 

on the other hand the target is set only to recover 75% of the operation and maintenance costs 

of irrigation from the farmers by 2027.     

History 

Annals indicate that cultivation of rice in Nepal started some 3,500 years ago and it became 

the main staple food for the Nepalese people since then. There had been often droughts in 

monsoon seasons adversely affecting the production of rice in the past as well.  In order to 

safeguard against the droughts, the then rulers encouraged farmers to construct irrigation 

systems. Irrigation systems existed in Nepal even during Buddha‘s time. Ruins of the 

irrigation systems constructed in 5
th

 century, in Lichchawi period could be traced in Dhobi 

Khola and Tukucha Khola of the Kathmandu valley. In seventeenth century, a number of 

irrigation systems were constructed using public funds, not only in the Kathmandu valley but 

in other parts of the country, too. Due to problem in transporting food grains from one part of 

the country the other parts and also due to the small states then ruled by Rajas and Rajautas, 

the systems were developed by assistance from the public fund. Until 1928, the funds for the 

development of the irrigation systems were raised from the public and contribution from the 

farmers, the percentage of the shares between the government and the farmers could have 

been however different.  

Chandra Canal constructed in 1928 was the first irrigation systems constructed with applying 

modern technology in Nepal. Later on Juddha Canal (1945), Jagadishpur reservoir (1946) and 

Fewa Dam (1946) were also constructed during Rana regime. There were two objectives for 
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the development of modern irrigation systems during Rana Regime. Firstly, to ensure food 

security mainly at the time of drought and secondly to generate revenues from the irrigated 

land. In such systems, the cost of construction was completely borne by the government and 

the operation and maintenance of the systems were carried out by government employees. 

The government collected the revenues from the irrigated land by collecting higher land tax 

as well as the water tax. In British India, government investment in irrigation was made to 

recover the capital cost at the 6% interest rate. Since, the modern irrigation systems 

constructed by the Ranas were basically an imitation of the British system it is more likely 

that the Ranas also intended to recover the capital cost with certain percentage of interest rate 

on capital investment besides, the operation and maintenance costs.  

Planned Development 

In Nepal, planned development began in 1957 AD. On the basis of the policy adopted by the 

government for the development and management of irrigation and cost recovery principle 

the total period of the planned development from 1957 to 2010 AD can be divided two 

phases. The first phase include First Plan to Sixth Plan covering the period between 1957 to 

1985 AD and second Phase covers the rest of plan period from Seventh to Interim Plan until 

2010. The basic features of the first phase are as follows. 

- Extensive area development for irrigation 

- Financing of irrigation development from state treasury 

- Operation and maintenance of the systems by the state  

- Development of large irrigation systems financed by Government of India and other 

multilateral banks 

- Some Cost Recovery through Watercess collection 

In the beginning of the first phase of the planned development, i.e. during first and second 

plan investment in the irrigation sector water considered to be a highly profitable venture for 

the state, which can be clearly derived from the statements made in the plan documents of the 

First Plan and Second Plan (see the boxes).  
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l;+rfO of]hgfdf nfu]sf] vr{ ;f] gx/ tof/ ePkl% Ps} ;fnsf] cGgsf] a[l$n] p&\g ;Qm% 

eGg]sÚ/f ef/tsf] cgÚejaf^ l;$ ePsf] % o; k~raifL{o of]hgf cGtu{t g]kfnsf] l;+rfO 

sfo{df nufPsf] k"+hLaf^ klg sd dÚgfkmf cjZo xÚg] ul/G% . cyf{t 2 s/f]* ?k}+of l;+rfOdf 

nufO{ 25 nfv dg vfBffGgsf] a[l$ xÚg uPdf k|lt dg ?= 8 df a]r] klg 2 s/f]* ?k}of+ 

xÚg cfp+b% . o;sf] cltl/Qm ;/sf/L dfnkf]t / k|lt lj#f ?=8.- sf] b/n] kfgLkf]taf^ xÚg] 

aflif{s cfDbfgL klg 10 nfveGbf Hofbf xÚg cfpg]% . 

 

Box 1: Statement for Irrigation Sector made in First Plan 

Box 2: Statement for Irrigation Sector made in Second Plan 

l;+rfO of]hgfdf nfu]sf] vr{ ;f] gx/ tof/ ePkl% Ps} ;fnsf] cGgsf] a[l$n] p&g ;Qm% 

eGg]sÚ/f ef/tsf] cgÚejaf^ l;$ ePsf] % cf} o; k~raifL{o of]hgf cGtu{t g]kfnsf] l;+rfO 

sfo{df nufPsf] k"+hLaf^ klg sd dÚgfkmf cjZo xÚg] %}g eGg] cgÚdfg ul/G% . cyf{t 2 s/f]* 

?k}+of l;+rfOdf nufO{ 25 nfv dg vfBffGgsf] a[l$ xÚg uPdf k|lt dg ?= 8 df a]r] klg 2 

s/f]* ?k}of+ xÚg cfp+b% . o;sf] cltl/Qm ;/sf/L dfnkf]t / k|lt lj#f ?=8.– sf] b/n] 

kfgLkf]taf^ xÚg] aflif{s cfDbfgL klg 10 nfveGbf Hofbf xÚg cfpg]% . 

 

 

 

 

 

 

 

The above statements indicated that the capital costs of irrigation infrastructure was planned 

to be recovered directly and indirectly, while the operation and maintenance costs through 

water cess collected from irrigators. In 1962, the government promulgated Irrigation Act, 

which provisioned to collect the watercess through the Land Revenues Office of the 

concerned district. The operation and maintenance of the irrigation schemes was carried out 

by the government itself. The costs of construction for the irrigation projects were financed 

by at the initial stage by bilateral supports particularly Government of India and United States 

of America and in the later stage of this phase by multinational bank; World Bank and Asian 

Development and other countries. The costs of construction were not shared by the 

beneficiary farmers except in some minor irrigation schemes. The basic concept for the 

irrigation development during this period was to extensive development of the irrigation 

scheme with large command area project. 
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The second phase covers the period from seventh plan to interim plan. The basic features of 

this phase can be summarized in the following manner. 

- Intensive development of irrigation system 

- Participatory approach in irrigation development and management 

- Capital cost financed by the state and the farmers (about 15%) and operation and 

maintenance of the irrigation systems by the farmers 

- Joint management and turnover of the state owned systems  

The concepts of participatory approach in planning, design and implementation of the 

irrigation schemes were introduced in this phase. Irrigation Policy, Water Resource Act 1992, 

Water Resources Regulation 1993, Irrigation Regulation 2003 were brought out by the 

government. The act, regulations and policy emphasized the sharing of costs from farmers in 

the construction of projects. The operation and maintenance costs are to be completely 

recovered from the farmers. According to the prevailing Irrigation Policy, irrigation projects 

up to 2000 ha are to be handed over to the registered Water Users Association and the costs 

required to operate and maintain the systems are to be borne by the farmers. Large and major 

projects are to be operated and maintained jointly by the government and farmers. However, 

the costs required for the operation and maintenance are to be raised by collection of 

Irrigation Service Fees, for which water users associations have been made responsible.  

Regarding the operation and maintenance of the major schemes completed by the government 

fund (including the supported by the external funding agency); there are three types of the 

problem. Firstly, some of the irrigation schemes have already lived up their design life and 

are in dilapidated conditions requiring rehabilitation urgently. Secondly, there is lack of 

adequate funds to carry out regular operation and maintenance hence they are operating under 

low efficiency. Thirdly, low allocation of budget for the maintenance as well as meager 

collection of irrigation service fee, the main source of funds required for the operation and 

maintenance of the systems. The following Figure 1 shows the decreasing trends in the 

allocation of operation and maintenance funds. In Fiscal Year 2005/06, the fund allocated by 

the government for the O&M was more than 20% of the total budget allocated to the 

irrigation sector, whereas in the Fiscal Year 2009/10, it is less than 5% of the allocated 

budget. 
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Figure 1:  O&M budget allocation in last five years 

Figure 2 shows ISF collection in terms of the percentage of the total expenditure from the 

government. Although there has been increasing trend in the collection of fees in terms of the 

percentage of the total O&M expenditure from government coffer, the figure is less than 6%. 

The increasing trend in percentage is mainly due to decreasing trend in the fund made 

available for the O&M. There is no increase in the ISF collection in absolute terms. Thus, 

there is no allocation of adequate funds for the maintenance of the completed systems and 

only a few percentage of the money expended in the maintenance of the systems comes from 

the users. 

Figure 2: ISF collection in terms of percentage of O&M 

 

Irrigation Financing Modality 
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In brief, one can classify the various methods/ instruments of financing irrigation into sets: 

direct and indirect (see Figure 3).  

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Irrigation Financing Modality 

Direct methods comprise instruments such as irrigation fees that farmers pay for receiving 

irrigation water. Direct methods also encompass betterment levies, land revenue, etc., that are 

imposed to recover a part of the economic rent that farmers in canal commands often get in 

terms of the enhanced value of their land resulting from canal irrigation. Juxtaposed against 

the pricing principles for public enterprises with heavy fixed investments and low variable 

costs it appears as if irrigation fees are designed to recover variable costs while betterment 

levies and land revenue are supposed to recover fixed cost. Financing of irrigation appears to 

embody a good deal of marginal cost pricing principle and trying to recover the "lumpy" 

investments through fixed charges. The principle of pricing a resource is very much in line 

with principles of maximizing efficiency and welfare. There are other methods instruments of 

financing irrigation as well, namely indirect methods. These indirect methods basically work 

either by traxing the outputs of farmers such as market fees or Mandi Taxes or by erasing 

resources from rest of society by providing them some direct services such as fishing or 

recreational facilities or indirect services such as food security or lower agricultural prices 

than that would have been in the absence of irrigation. The tax revenue collected from these 

new sources of taxation is often more than the water charges collected from the farmer. Quite 

often in developing countries in particular the indirect method in financing irrigation takes 

the form of implicit taxation of agriculture through trade and exchange rate polices. This 

instrument of implicit taxation of agriculture is very short term and may remain hidden to 

analyst who tries to find an answer to irrigation financing by looking at only at irrigational 

fees or pricing of water. But this may in fact be a major instrument of resource mobilization 



139 
 

for financing most of the inputs in agriculture of poor developing economies. Implicit 

taxation of agriculture can take place through two main instruments. First, Country may 

follow a very restricted trade policy for agriculture both in domestic marketing and external 

trade. The domestic market, the country may impose levies movement controls, stocking 

limits with private trade, ban on future trading etc. on various crops, especially water 

intensive ones. Externally, the country may impose export controls, either outright banning of 

exports or channeling them through government agencies which effectively sever the link 

between domestic and world prices of those commodities. The effort in either case is to 

surprise the domestic prices of agricultural produce below what they would be if there was 

free trade. This results in what is known in trade theory as disprotection of agriculture. The 

second instrument of implicit taxation of agriculture takes the form of according to higher 

protection to manufacturing sector than to agriculture. In a two-sector model, with agriculture 

and manufacturing as the two sectors producing commodities, according higher protection to 

industry against agriculture in relation to what it would be manufacturing did not have higher 

protection. In simple terms, this means that the producers of agricultural commodities would 

have to give a bigger bundle of agricultural commodities to get the same bundle of industrial 

goods compared what they would give if industry was not protected more. This is an 

extremely powerful instrument of implicit taxation of agriculture which many developing 

countries often employ (Krueger et al. 1992) 

The detailed structure of various irrigation financing methods is presented in Figure 3. Small 

and Carruthers (1991) emphasize the need to go beyond micro-economics and look at macro 

and trade policies that being used in different countries to finance irrigation. Export controls 

and taxes on rice in Thailand is a classic example. This argument can be taken a step further 

by recognizing the importance of higher protection to manufacturing inflicting a heavy 

implicit tax on agriculture, which is not covered in their discussion on implicit taxation. In 

many countries, this is a more important source of implicit taxation of agriculture than 

disprotection to manufacturing inflicting a heavy implicit tax on agriculture than 

disprotection of agriculture per se. The other step that one can take is to quantify the degree 

of implicit taxation resulting from disprotection of agriculture alone and netting it out with 

the positive support that is often provided through low prices of canal water, power, 

fertilizers, subsidized credit, etc., to calculate what is known as an Aggregate Measure of 

Support (AMS) for agriculture.  

By mid-1990s, the disprotection to Indian agriculture due to restrictive trade policy of 

agriculture alone, as reported by the WTO (1998), was 38.5% of the value of agriculture. The 

positive support through input subsidies such as on canal waters, power, fertilizers, rural 

credit, and seeds were only 7.5% of the value of agriculture. Thus Indian agriculture has been 

subjected to large implicit taxation through trade policies, which is an indirect method of 

financing not only irrigation but also various others input subsidies going to agriculture.  

Having open border between Nepal and India, and no restriction in trading of food grains 

between Nepal and India, the trade policy on agriculture produces has direct effect on Nepal. 

In this context, Nepalese agriculture remains net taxed by a huge margin. The implication of 
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this is that it is not farmers that are riding on the back of rest of society for financing its 

irrigation needs, but the other way round. 

 There is inefficient use of water as farmers do not have to pay for the water used or 

farmers do not have any incentives to save the water 

 Due to indirect method of financing of irrigation, there is inequality in the distribution 

of resources, as the farmers not receiving irrigation water supplied from the irrigation 

schemes financed by the government, are also have to be taxed indirectly 

 There is a price distortions of the agricultural commodities  

 The resources of the developing nation, which is often scarce, are inefficiently utilized 

Conclusions 

Due to geopolitics of Nepal, it is however, not possible to finance the irrigation systems 

directly as taxation system in India has direct impacts on the economy of Nepal. Hence, 

Nepal has no any other options than to recover the major part of the capital costs indirectly 

through implicit taxation but for the efficient use of water resources recover the costs of 

operation and maintenance and a percentage of capital costs from the farmers.  
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Abstract  

Water Users' Association of Bhorle canal irrigation system, believed to have been 

constructed in 1680 B.S. during the Malla period, has recently been evolved as Cooperative. 

With Cooperative modality practiced, 380 individual members have been entitled to shares 

ranging from 10-20 numbers with each share worth to Rs. 100 and all the procedures are 

governed by the 13 members‟ executive committee. Coordination and collaboration of this 

Cooperative with all the concerned VDCs is accelerating the collection of water tariff. It has 

its easier and wider access to diverse external agencies, mainly district level government line 

agencies. With the enlargement of internal resources and identification of external resource 

outlets, the Cooperative is gradually channelizing these resources to convert whole canal 

section into concrete lining to ensure round the year irrigation on one hand and to diversify 

the canal water for catering treated potable drinking water to the beneficiaries through the 

upgraded lined canal on the other hand. Moreover, this Cooperative has enough resilience of 

absorbing the shocks of ever-growing urbanization through the diversification of canal water 

utility in smaller trade sectors and other enterprises in future.      

 

Background  

The paper dwells on the institutional continuum of Bhorle Kulo which has a history of almost 

four decades and has recently been evolved as a Cooperative to accommodate in the changed 

context of commercial agri-farming from the yesteryears' subsistence farming. This paper has 

been prepared on the basis of secondary information based on the reports of the Cooperative's 

general assembles. Besides, ethnographic methods; mainly key informant interviews, and 

field observation were adopted to consolidate the findings. In addition, focus group 

discussion was also conducted.  

Introduction  

Nakhkhu Khola flowing through the borderline between Chapagaun VDC-9 and Champi 

VDC-3 feeds irrigation water into 7 km long Bhorle Kulo (canal) through temporary intake. 

It has concrete masonry headworks with broken iron strainer (Figure 1). From canal intake, 

1.275 km of its length has concrete lining. This canal irrigates more than 7000 Ropani (350 

                                                            
6  Team Leader, District implementation Support Team, Rural Reconstruction and Rehabilitation Sector 

Development Program (RRRSDP), Ilam  

 
7 Vice-Chairman, Kathmandu District Unit, National Federation of Irrigation Water Users‘ Association 
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ha) land, mainly of Champi VDC-2 to 6 and Bungmati VDC-1 to 9 and partly, of three other 

VDCs, namely, Thecho, Chapagaun and Dukuchhap. There are nearly 2000 households that 

are directly benefitted by this canal.   

 

Figure-1: Intake of Bhorle Kulo 

Historical Overview of Evolution of Bhorle Kulo 

The history of Bhorle Kulo boasts of almost 400 years. It is believed to have been constructed 

in the last quarter of 17
th

 century during the reign of then king Siddi Narasingh Malla circa 

1680 B.S. Out of 33 canals of varying length constructed with mass mobilization under 

king‘s decree, Bhorle Kulo irrigation system was famous as Raj Kulo (royal canal). During 

the Rana regime, Jhyali (a local sound-making instrument) was played to inform the beneficiaries 

whereby all beneficiaries used to turn up to make compulsory labor contribution for the 

maintenance of canal. Entire command area was divided into 12 major Akhadas (segments) in 

order to streamline  canal-water in turn. They were as follows: Muhan, Penglabu, Aashipa, 

Kochapa, Khasi, Bich Kharsi, Bhin Tagin, Sarki Dole, Chhera, Ikamol, Dokalan and 

Lapatebu. Rotational irrigation from head to tail sections was practiced and repetition was 

discouraged unless plantation in all farmlands was carried out. Four Dwares (caretakers) 

were deputed for regulating water distribution in each of these Akhada and they used to 

rotationally take up the monitoring: two in the daytime and two during night.   



143 
 

From 2015-2017 B.S., this canal was managed by Village Development Committee and 

management was later carried out by Pradhan Panch of Panchayat regime from 2018-2027 

B.S. From 2027 B.S., Saula Punch (youths‘ group in Newari dialect) constituted Bhorle Kulo 

Committee and this very committee was responsible for water acquisition, distribution and 

management. This committee lasted for a decade till 2037 B.S. Later, communal disharmony 

was ignited by some people with vested interests which had adverse impact in canal 

management during 2039-2045 B.S
8
. 

Threats to Conventional Farming 

Installation of brick kilns was considerably in large numbers after 2054 B.S which caused 

massive threat in agricultural cultivation. Many farmers got tempted more towards 

contracting their farmland for kiln operation than toiling hard in their farmland. As a result, 

topsoil of the agricultural land was removed bringing adverse impact on the agricultural 

productivity. This created alarming situation to those farmers relying solely on the 

agricultural production of their farmland.  

Conversion to Cooperative  

Stationed at Bungmati-5, Lalitpur; Bhorle Kulo Krishi Sahakari Ltd. (Bhorle Canal 

Agricultural Cooperative Ltd.) is a farmers' institution which has been evolved as cooperative 

from conventional irrigation Water Users' Association (WUA).    

Bhorle Kulo Agricultural Cooperative was registered in Cooperative Divisional Office, 

Lalitpur on 23/03/2065. With cooperative modality practiced, 378 individual members have 

been entitled to shares ranging from 10-20 numbers with each share worth to Rs. 100. Out of 

10,000 shares issued, only 3706 shares have been sold and there are still 6294 shares up for 

grabs. Likewise, there are 135 institutional shares sold so far.  

External Supports to Bhorle Kulo 

The external intervention to Bhorle Kulo can be outlined under the following two timelines: 

From 2047 to 2065 B.S. 

The period from 2047 to 2065 B.S. chronicles the pre-Cooperative era. Traversing through 

many ups and downs for many centuries in its management, Bhorle Kulo WUA was formed 

in 2047 B.S. as necessitated by Irrigation Sector Project (ISP) under Department of Irrigation 

(DOI), Nepal. ISP was initiated in that very year 2047 B.S. with a loan from ADB. The 

original target was to provide irrigation facilities over 25 000 ha of land through the 

rehabilitation of existing farmer-managed irrigation systems and the construction of small 

and medium-sized irrigation schemes in 22 districts of the central and eastern development 

                                                            
8  The authors express the sincere-most gratitude to Mr. Ratna Man Tuladhar, Chairperson, Bhorle Kulo 

Agricultural Cooperative Ltd., Bungmati, Lalitpur for candidly sharing valuable information pertaining to its 

institutional dynamics. 
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regions. ISP has been succeeded by the Second Irrigation Sector project (Bhandari and 

Pokhrel, 1998).  

With the launch of ISP, canal maintenance and systematic water allocation were expedited. A 

practice of collecting NRs. 16 per Ropani as Pani Pot (irrigation fee) was introduced 

thenceforth. Later on, the WUA got support from two concerned VDCs (Chhampi and 

Bungmati) and DDC, Lalitpur periodically. 

From 2065 B.S. onwards 

Following the introduction of cooperative modality, more financial support for the canal 

construction poured in. Table-1 below showcases the details of external support from 

different agencies in two latest fiscal years: 

Table-1: Support from External Agencies 

SN Agency Year of 

Support 

(B.S.) 

Amount 

(NRs) 

Utility Area Remarks 

1 DDC, Lalitpur 065/066 27,50,830 Canal widening 

and  construction 

 

2 Bungmati VDC 065/066 5,00,000.00 125m canal 

lining 

 

3 District Agriculture 

Development Office 

065/066 9,3575.00 875m canal 

lining 

 

4 Chhampi VDC 065/066 33,000.00 Canal widening 

and  construction 

 

5 DDC, Lalitpur 066/067 1,89,019.00 20m canal lining   

6 Bungmati VDC 066/067 4,92,500.00 102m canal 

lining 

 

7 Chhampi VDC 066/067 25,000.00 5m canal lining  

8 ECARDS, Nepal  066/067 40,000.00 8.5m canal lining  

9 Divisional 

Cooperative Office, 

Lalitpur 

066/067 2,70,178.70 

 

54.5m canal 

lining  

 

10 District Office of 

Water Induced 

Disaster Prevention 

066/67 37,107.00 Canal widening 

and  construction 

Material 

support 

(gabion wires) 

11 District Soil 

Conservation Office 

066/067 12,061.00 Canal widening 

and  construction 

Material 

support 

(gabion wires) 

12 District Irrigation 

Divisional Office, 

Lalitpur 

066/067 1,81,643.00 Canal widening 

and  construction 

 

Source: Reports of General Assemblies and Financial Records   

In addition to these major external supports, following are the regular resource outlets:  

• NRs. 65 per Ropani collected as Pani Pot   
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• NRs. 5000 per brick kiln annually. 

• Membership charge of WUA (NRs. 10 per member). 

The Cooperative has altogether financial balance of NRs. 1,71,252.40 in three different bank 

accounts.  

Management Modality of Cooperative  

Headed by Mr. Ratna Man Tuladhar, Bhorle Kulo Agriculture Cooperative has 13 members‘ 

executive committee including a women member. This Cooperative has recruited three staff: 

a Manager and two Chaukidars (Watchmen). The Manager is paid NRs. 4500.00 per month 

whereas each Chaukidar is paid NRs. 7500.00 monthly. There is a practice of regular 

maintenance of the canal twice in a year, i.e. in Mangsir (Dec/Jan) and Jeth (May/June) with 

the mobilization of all beneficiaries (Figure-2). 

 

Figure-2: Participation of Irrigation Beneficiaries in Canal Lining  

Cooperative's New Dynamics 

This Cooperative is trying to widen the Cooperative concept beyond canal construction and 

management. The members of this Cooperative have run Tri Ratna Cooperative School. In 

addition, there are women-run wood carving cooperative as well as vegetable cooperative. 
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There is an organic cooperative in operation in 4 ha land which is supported by District 

Cooperative Office, Lalitpur.  

Cooperative's Bright Areas 

There are number of positive aspects on the part of this Cooperative. They are discussed as 

under:  

Easy market access 

The nearest market from the Cooperative's working area is Chapagaun which lies merely at 3 

km distance. The agricultural productions including vegetables are easily consumed over 

there. Similarly, this market provides easy access to the farmers' utilities such as agri-inputs, 

improved seeds and fertilizers.          

Increasing external linkage 

Bhorle Kulo has always been in the priority when it comes the external funding from the 

Department of Irrigation and its regional and divisional offices. In 2047 B.S., Irrigation 

Sector Project (ISP) was launched in Bhorle Kulo. After the irrigation management shifting 

in cooperative model, the financial support from different district-level line agencies is quite 

noticeable. In addition, the members of the WUA were provided different trainings on 

irrigation management and allied activities. This increasing external access has enhanced 

both structural strength of the canal and institutional strength of the committee.      

Support from Guthis 

Being inhabited predominantly by Newar communities, Guthi (Trust instituted for 

community cause) system is still prevalent in this region and numerous Guthis are still in 

operation. Notable among them are 22 Murda Guthis (Trusts for performing last rites of 

dead) and 6 religious Guthis. Before the establishment of Cooperative, Guthiyars (members 

of Guthi) were mobilized for canal maintenance and regular cleaning and absentee Guthiyars 

were imposed penalty. As members of the Cooperative and Guthiyars are common, support 

from Guthis in canal-related activities is always significant.  

Scope for multiple water uses  

The source of this canal, Bhorle Khola is reliable having plentiful water yield round the year. 

Apart from catering the irrigation water to the defined clusters, there is more room for the 

extension of its use to other diversified arenas. The Cooperative itself is planning to run 

drinking water scheme with the same source of water sooner. In addition, storage pond could 

be a better option for managing alternative irrigation water in case of delayed monsoon or 

drought.  Likewise, floriculture is another potential area of water utilization as its market is 

growing by leaps and bounds.  

Intact record/account keeping 
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The Cooperative has been accommodated in a single room within the office of Bungmati 

VDC and it is moderately furnished. For the office management, there is a manager (paid 

staff) and two voluntary staff (Figure-3). The committee, since its operation as WUA from 

2047 B.S., has systematically maintained all financial and activity-wise records (Figure-4). 

Its general assembly is conducted with official program in which all the carried-out activities 

of the Cooperative and its financial updates are formally read out and future plans are 

discussed among the participating beneficiaries and finally endorsed from them. The key 

features of the Cooperative have been found elaborated in chart papers and presented visibly 

in the walls. 

 

 

Figure-3: Staff of Cooperatives at its Office  
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Figure 4: A Glimpse of Account Keeping 

 

Cooperative's Grey Areas 

Besides bright aspects discussed above, the Cooperative has to confront the following 

challenges as mentioned below:  

Threat of urbanization 

Urbanization is engulfing all three cities of the valley and their adjoining areas. Lalitpur 

district is no exception in this regard. The looming threat of urbanization in this region may 

cause adverse impact in the agricultural productivity.    

Decreasing productivity 

Because of fertile soil of this region being utilized into brick-making, there is substantial 

decrease in the productivity of the landholders. Consequently, food security of the 

beneficiaries under the concerned clusters is being threatened notwithstanding the immediate 

benefits from the sale of the fertile soil.    

No land and social inventory 

The Cooperative has no detailed and updated land and social inventory. The detailed socio-

economic data and information are quite essential for the Committee. Land inventory is 

equally important to assess the real scenario of poverty subsisting within the communities.  

Operation of crusher machine upstream the source 
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Upstream the canal source, crusher machine is in operation which is contributing siltation in 

the canal. Though the owner of crusher enterprise is committed to bear 40% O&M cost of the 

canal section, it needs to explore lasting solution keeping in account the environmental 

concern.  

More investment in canal lining  

Most of the financial resources provided to this cooperative are being utilized for lining the 

earthen canal sections so that irrigation water to the tail-end farmers can be ensured 

considerably. This is causing enormous challenge to the committee to approach newer 

funding outlets every now and then. It is developing a "dependency syndrome" as well.      

Less availability of young workforce 

As youths are landing in foreign soil in search of better opportunities, the canal management 

and irrigation activities are no longer carried out by young workforce which are supposed to 

be dynamic, innovative and hardworking. On the other hand, there is a decreasing trend of 

voluntary labor contribution in the canal operation and management now-a-days which is a 

real setback to the sustainability of the irrigation system as well as the Cooperative.    

 

Ways Forward 

Coordination and collaboration of this Cooperative with the concerned VDCs is creating 

conducive environment in collecting pani pot. As it is registered as Cooperative, it has its 

easier access to diverse external agencies, mainly, district level government line agencies. 

With the enlargement of internal resources and identification of external resource outlets, the 

Cooperative is gradually channelizing these resources to convert whole canal section into 

concrete lining to ensure round the year irrigation on one hand and to diversify the canal 

water for catering treated potable drinking water to the beneficiaries through the upgraded 

lined canal on the other hand. The Cooperative can make optimum use of the canal water in 

diversified activities focusing on income-generating sectors. Though the protection of green 

zones from the ever-increasing pace of urbanization might be a daunting task on the part of 

this Cooperative, it has enough resilience of absorbing the shocks of unabated urbanization 

through the diversification of canal water utilities in small industrial sectors and other 

enterprises in future. Moreover, it is highly imperative to prepare an updated inventory 

comprising of socio-economic and land features. Though vicissitudes of events have come 

across the institutional life of Bhorle Kulo in its annals of almost four decades, it has ever 

evolved dynamically robust and innovative, lately in the form of Cooperative where upon lies 

its success story.   

 

 

 



150 
 

References 

Bhandari R.P ; Pokhrel D.R(1998) Modernization of Farmer Managed Irrigation Systems in 

Nepal: Process and Learning Modernization of irrigation system operations: proceedings of 

the 5th IT IS network international meeting, Aurangabad, 28-30 October 1998 

 

Tuladhar, R M (2066) Report on Bhorle Kulo Agricultural Cooperative Ltd., Bungmati. 

Presented at First General Assembly.   

Tuladhar, R M (2065) Report on Bhorle Kulo Agricultural Cooperative Ltd., Bungmati.  


