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Message from the Mayor 

 

 The Mayor's Research Fellowship (MRF) Program is our effort to promote and embed research-based policymaking approach in our planning process. Such research-based policymaking effort is probably the first of its kind being adopted by the local government in Nepal. We are quite overwhelmed by the participation of the young scholars and their outputs in the first MRF Program 2020/21. I am pleased to include some of the recommendations made by the studies conducted under the MRF Program in our annual policy this year.  The objective of the MRF program is also to engage youth in the development process by encouraging them in identifying the social, environmental, physical and institutional issues and their causes through a rigorous methodological process and coming up with the potential solutions to overcome them. We tend to view the issues from one dimension and build our opinion based on the rumours or hearsay without making much efforts to substantiate them. The MRF Program aims to let the researchers do research in the topic of urban interest and explore evidence on the pre-conceived opinion. This process also allows researchers to review our policies, plans and programs and see their effectiveness at the local level. Direct interactions with the local people, community and the concerned stakeholders provide opportunity for the researchers in seeking their opinion about KMC and in return help us refine our policies and the programs.  Lastly, I would like to congratulate and thank all the research fellows, supervisors and CPC team for making this program a success.  
  
Bidya Sunder Shakya  
Mayor  Kathmandu Metropolitan City  
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 Evidence-based policymaking (EBP) aims at linking research into various stages of planning and implementation which includes formulation of policy, identification of activities and exploration of modalities for the execution of various plans and programs. Rather than an isolated activity, EBP is generally desired to be integrated with the project cycle. It should, in fact, be the integral activity of the City Planning Department of the cities and should work the way quality assurance unit of any business organization does. Census, for example, is the most widely adopted and comprehensive mechanism for gathering socio-economic information of the people that opens up avenues for different sectoral agencies to analyze, interpret and understand the national situation. At the city level, many municipalities gather GIS-based information to access land use, infrastructure and level of services. Both Census and Municipal information are intended to gather evidence that could help policy makers to formulate policies, plans and programs. Preparation of well-structured questionnaire and employment of trained human resources for the collection and analysis of information will be conducive in acquiring valid evidence that eventually helps in identifying the needs of the community, policy gaps and the subsequent plans to fulfill them. As the plans get implemented, it is desirable to know their effectiveness in terms of service delivery, timely execution, accessibility to the target groups, cost appropriateness and the level of governance while delivering the service. For this, the organization may have to carry out extensive research that help explore the degree of effectiveness and allow decision makers to make necessary improvements in the plans.  Such practice of continued research ought to be done on a regular basis by any dynamic organization. In recent times with the advancement of technology, the EBP is being automated through real time analytical tools - mostly by social media, banking, financial organizations and countless other institutions including the city governments. This 
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automated system provides even faster delivery of results and allows city managers to respond quickly. Information like land use changes, building construction, vital registration, traffic conditions, security situation etc. are tracked on real time basis and practiced by many cities in the world. KMC, though being the capital city, still continues to keep information manually which often calls for arduous engagement of staffs in getting the desired output. Moreover, the accuracy of these outputs has always been suspicious.  However, the issues that relate to social and human behavior or climate change require several contextual research works. Research fellowship programs could be one of such tools which help city governments to identify the problem - their causes and potential policies - to alleviate the problems. Such programs would not only encourage young researchers to partner with local government in city development endeavors but also helps develop the culture of evidence-based policy making. We, the City Planning Commission, are immensely encouraged by the first Mayor Research Fellowship Program. This publication is an output of the nine research projects that took place during the period. I hope that this publication will be useful to researchers, students and policy makers at the government level. We are now launching the second series of MRFP with the aim of conducting studies on topics relevant to KMC. In this regard, I would like to thank the Mayor Bidya Sunder Shakya for owning the concept and extending full support. I would also like to extend my huge appreciation to Dr. Kirti Kusum Joshi, Member, CPC, for coming up with this idea of evidence-based policymaking and taking entire responsibility in managing the program. I am also indebted to the members and assistant experts of CPC for their relentless support to this endeavor.  
 
Saroj Basnet 
Vice Chairman City Planning Commission, KMC 
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Overview 
Mayor's Research Fellowship Program: An Initiative of 
Kathmandu Metropolitan City for Evidence-based 
Policymaking  Jayshree Rajbhandary, Kirti Kusum Joshi City Planning Commission, Kathmandu Metropolitan City   
1. Background  With the promulgation of the new Constitution of Nepal in 2015, Nepal became the youngest federal country in the world. The federal structure of the country is based on a system of three-tiered governments that function at federal, provincial, and local levels. Among the three tiers of government, local governments, by nature, enjoy the closest relationship with people. For two decades before the promulgation of the 2015 Constitution, local governments (then termed as 'local bodies') functioned without elected representatives. But now, the Constitution has provided new hopes and opportunities for the local governments to serve people through the exercise of powers bestowed upon them through Schedule 8 (exclusive power of local governments) and Schedule 9 (concurrent power of all three tiers of government). There are, however, multitude of challenges in front of local governments. The multi-level system of governance as envisaged by the 2015 Constitution (Article 232) relies on the principles of cooperation, coordination and co-existence among these three tiers of government (Government of Nepal, 2015), which is easier said than done. People expect local governments to act on all matters of public concern although not all such matters fall under the jurisdiction of local governments. As the federal capital city of the country where people from across the country come, live, and work, Kathmandu Metropolitan City (KMC) faces the biggest challenge among all 753 local governments in Nepal to deliver quality services to the people including floating population although KMC has the same constitutional powers as any other local governments. KMC is committed to make the best use of available constitutional powers while formulating plans, policies and programs within the scope of its jurisdiction. The Mayor's Research Fellowship (MRF) Program, coordinated by the City Planning Commission (CPC) of KMC, is an attempt to promote and institutionalize evidence-based policymaking in KMC's planning approach such that its plans, policies and programs do not get guided by biased opinions but are supported by best available evidence and are results-oriented.  
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2. What is Evidence-Based Policymaking? Evidence-based policymaking (EBP) is defined as a rational, rigorous, and systematic approach that puts "the best available evidence from research at the heart of policy development and implementation" (Davies, 1999) so that well-informed decisions could be made about policies, programs, and projects. EBP emphasizes on informing the policy process, rather than aiming to directly affect the eventual policy goals. EBP stands in contrast to opinion-based policy, which "relies heavily on either the selective use of evidence (e.g. on single studies irrespective of quality) or on the untested views of individuals or groups, often inspired by ideological standpoints, prejudices, or speculative conjecture" (Davies, 2004). EBP offers "a more rigorous approach that gathers, critically appraises and uses high quality research evidence to inform policy making and professional practice" (Gray, 1997).  Despite promises, EBP is not without challenges. Sutcliffe and Court (2005) highlight the following three issues surrounding the use of EBP:  
(1) What evidence used in the policymaking process: Policy needs to be informed by a wide breadth of evidence. The quality, credibility, relevance, and the cost of the policy matter. 
(2) How evidence is incorporated into policymaking: Policy processes involve different stages (e.g., from agenda-setting to formulation to implementation), and thus different evidences and mechanisms may be required at each of the policy stages. 
(3) Evidence is not the only factor which influences policymaking: Policymaking is an inherently political process. At each stage of the policy cycle, a number of different factors other than evidence will affect policy, and this occurs both at an individual level (e.g., a policymaker’s own experience, expertise, and judgement) and at an institutional level (e.g., in terms of institutional capacity). Moreover, a number of constraints may limit the extent to which evidence can affect policy (e.g., urgency to process information quickly).  Despite these challenges to creating an EBP approach, studies show that an evidence-based approach to policy and practice results into better outcomes (Sutcliffe and Court, 2005). Accordingly, KMC has also seriously considered recommendations highlighted in the research by the MRF research fellows and has used some of the recommendations to inform KMC policies for the fiscal year 2021/22 as described in the next section. 

3. The MRF Program 2021/22: Process, Research Synopsis, and Policy 
Information 

3.1 Process The eligibility of candidates, evaluation criteria, and other administrative details are described in the Mayor's Research Fellowship Program Directives. Accordingly, the MRF program is open to Nepali researchers who have at least two years' experience in the relevant fields after their Master's degree. The research period is six months. Proposals are 
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invited through a public call. Proposals are accepted in any topic of relevance to KMC. Priority areas of research are mentioned in the public notice. Topics related to the Kathmandu Valley region can also be proposed provided that the role of KMC is clearly defined.  The first cohort of the MRF Program 2020/21 included nine research fellows selected on the basis of their research proposal, academic background, relevant experience, and interview. A formal contract with the research fellows was signed in October 2020 in the presence of KMC Mayor Bidya Sunder Shakya. 

     
Interview round (left), contract signing ceremony (right) The research topics included: (1) Impact of Pedestrianization on Local Economy and Livability: A Case of Thamel (2) Analysis of Air Quality and Air Pollution Dispersion Mechanism in the Kathmandu Valley (3) Mapping of Blue Infrastructure of Kathmandu Metropolitan City  (4) Assessment of Biomass and Carbon Stock Potential of Avenue Plantation around the Ring Road of Kathmandu Valley for Mitigating the Impacts of Global Climate Change  (5) Non-Communicable Disease Risk Factors Survey and Policy Research for Suggesting Healthy Behavior in Schools in Kathmandu Metropolitan City  (6) The Urgency of STEAM Education for Driving KMC as an Innovation Hub  (7) Laws, Policies and Evidence on Quality of Life of Senior Citizens of Kathmandu Metropolitan City  (8) A Qualitative Examination of the Experiences of Female Principals in Community Schools of Kathmandu  (9) Role and Effectiveness of Communication System on the Urban Development Management in Kathmandu Metropolitan City from Plan Formulation to Implementation.  



MRF Research 2020/21 

 

4  

The research fellows refined their research proposal based on the feedback from the CPC officials and external research supervisors assigned to them. Several rounds of presentations, including online presentations due to COVID-19 risks, were organized to monitor the research progress and help the researchers if they were facing any obstacles in their endeavors.  

   
 Promo material for final dissemination of research findings (left), online presentation (right) The research fellows made final presentation of their research findings along with policy recommendations through a public discussion series titled 'Kathmandu Sambad' organized virtually by CPC from June 1 to 9, 2021 with the number of participants ranging from 132 to 183 per episode. The research fellows also submitted final reports of their research, the summarized version of which is presented in this book.  
3.2 Research Synopsis  Under the MRF Program 2020/21, nine research fellows conducted studies in different topics as mentioned above. The research synopsis is as follows: 
(1) Impact of Pedestrianization on Local Economy and Livability: A Case of Thamel. Using a mixed quantitative and qualitative method including perception survey, key informant analysis and on-site observations, this study investigates the impact of pedestrianization of the streets of Thamel on its local economy and changes in livability of its residents. The survey results show that the pedestrianization project of Thamel had a positive impact on the livability of its residents and economy when it started. But over time, despite the pleasing environment of the pedestrianized street, the local economy did not improve as expected because of the traffic in the adjoining streets. To facilitate better mobility and habitation in the study area, the study recommends phase-wise development of Pedestrian Priority Zone with slow easing into a larger pedestrianized area with restriction on time for vehicles, improvement in drop off zones and parking management, pass system for local residents, and regular awareness campaigns for the promotion of pedestrian mobility as a sustainable mode of transport. 
(2) Analysis of Air Quality and Air Pollution Dispersion Mechanism in the 
Kathmandu Valley. Analysis of air quality data such as PM 10 and PM 2.5 shows that the concentration of coarse particles reaches above 100 μg/m3, whereas fine particle 
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concentration reaches up to 80 μg/m3. Concentration of particulate matter is found to be very low in the summer due to the washout effect of frequent rainfall in the monsoon period. Numerical simulation shows the diurnal variation of mountain breeze (from midnight to the early morning) and valley breeze (9 AM to 9 PM) during the study period. Puff dispersion model reveals that the local wind flow significantly affects the pollution transport and dispersion in the Valley. The puffs generated mostly in the northern part of the KMC get dispersed throughout the Valley – mostly around the northern uphill. Similarly, emissions generated from the central part of the Valley (i.e. southern part of KMC) get dispersed throughout the Valley. 
(3) Mapping of Blue Infrastructure of Kathmandu Metropolitan City. This study explores, assesses and maps hitis and ponds in the KMC based on the available literature. The study documents 99 hitis and 14 ponds. A total of 57 hitis and 17 ponds are found to be either missing or unable to be located. About 64.65% of the existing hitis are found to be either dry or non-operational. The study concludes that an increased understanding of the hitis and ponds will not only contribute towards realization of the historical and cultural importance but will also support urban ecosystem and integrated water resource management practices in the long run. 
(4) Assessment of Biomass and Carbon Stock Potential of Avenue Plantation around 
the Ring Road of Kathmandu Valley for Mitigating the Impacts of Global Climate 
Change. This study assesses biomass and carbon stock potential of the avenue plantation around the Ring Road area of Kathmandu Valley considering a total of 9 different species of seedlings, 19 species of saplings, and 25 different species of trees in 40 sample plots. The total baseline tCO2e stock in the avenue plantation in Ring Road is found to be 28,573.60 tCO2e. The net emission due to the vehicle movements in the Ring Road is found to be 42,574.40 tCO2e, which means there is a deficit of carbon dioxide in terms of stock in the avenue plantations by 14,000.80 tCO2e. This implies that the existing plantation in the Ring Road area is unable to sequester/offset carbon dioxide that is emitted through the transport sector. Thus, open spaces like riverbanks and public lands should be considered for developing urban forests. 
(5) Non-Communicable Disease Risk Factors Survey and Policy Research for 
Suggesting Healthy Behavior in Schools in Kathmandu Metropolitan City. This study is based on a survey of 415 students of four higher secondary schools in KMC along with four focus group discussions with students, and seven in-depth interviews with different stakeholders. The study finds that the proportion of current alcohol and tobacco users stands at 8% and 7.2% respectively. Nearly three out of five students do not consume fruits and vegetables as per the WHO recommendation. Only one in three students are physically active. Overall, the prevalence of symptoms of depression, anxiety, insomnia, and internet addiction is found to be 41%, 62.7%, 47.5% and 48.2% respectively. The study suggests strict regulation of tobacco and alcohol controls, regulation of the price of fruits and vegetables, restriction on the use of junk foods, establishment of parks for promoting physical activities, creation of a support mechanism at the family, school, and community level, increasing the availability of mental health services as well as reducing screen time of teenagers and young adults. 
(6) The Urgency of STEAM Education for Driving KMC as an Innovation Hub. This research focuses on the readiness of KMC to implement STEAM (Science, Technology, 
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Education, Art and Mathematics)-based education. The study focuses on the five key stakeholders: schools, teachers, parents, students and STEAM service providers. The survey results show that most schools and teachers acknowledge the importance of STEAM-based education, but they lack the confidence to implement it. Most of the parents do not fully understand the concept of STEAM-based education. Most of the STEAM providers find it relatively harder to manage the necessary equipment for STEAM-based education. Most of the students have shown enthusiasm towards STEAM-based education. The results show that although KMC is taking steps to implement it, KMC needs more preparations to fully implement it. Strong policies to increase participation and maintain quality and standards are needed to implement a STEAM-based education system successfully. 
(7) Laws, Policies and Evidence on Quality of Life of Senior Citizens of Kathmandu 
Metropolitan City. Based on the study of 206 samples collected from Ward no. 9 and 12 of KMC, this study finds that the quality of life of most of the senior citizens is generally good. Around 14-18% of the sample participants are found to have poor quality of life in physical health, psychological, social relationship and environmental domains. Moreover, gender, age, education status and health status are found to be the predictors of quality of life.  Significant positive correlations are found between and with all four domains of quality of life, overall quality of life, and health satisfaction. Although the policy of KMC is commendable in prioritizing the formulation of the plans, policies and programs concerning senior citizens, some policy gaps exist. The study recommends KMC to focus on the qualitative aspect following a ‘wellbeing approach’ while also enhancing the capacity and competency of geriatric health care professionals. 
(8) A Qualitative Examination of the Experiences of Female Principals in Community 
Schools of Kathmandu. Out of 92 community schools in KMC, only 25 (or 27%) have female principals. This study employs qualitative and quantitative methods to better understand the experiences of female school principals in the community schools of KMC. Based on the interviews with 24 female principals, the study identifies three major interrelated factors that hinder women leadership: personal, socio-cultural and political. The study recommends capacity building for female school leaders (including mentoring and coaching programs), developing performance indicators, outreach programs for family members, better incentives for school leaders, and nondiscriminatory implementation of policies.   
(9) Role and Effectiveness of Communication System on the Urban Development 
Management in Kathmandu Metropolitan City from Plan Formulation to 
Implementation. This research evaluates the role of mass media in the development planning of KMC and the effectiveness of the public communication process among the officials, people's representatives, employees, and ward residents of KMC. A total of 300 residents of different wards of KMC participated in the survey for this study. The study has also reviewed the role of mass media in the reconstruction process of Ranipokhari and Kashthamandap. The study findings show that the role of mass media in urban development management of KMC is generally positive; however, KMC needs to be more supportive in terms of providing information to the media. The study suggests formulation of a mass media policy for KMC in consultation with communication experts and initiation of public dialouges for ensuring timely dissemination of information that would also support accountability, good governance, and transparency.  
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3.3 Contribution to Policymaking KMC has duly considered research findings and recommendations while formulating its Annual Plan and Program for the Fiscal Year 2021/22. In particular, the MRF Program 2020/21 has helped inform or validate the following policy decisions made by KMC in its Annual Plan and Program for the Fiscal Year 2021/22 (sf7df8f}+ dxfgu/kflnsf, @)&&): 
• Policy No. 44. Provide an additional monthly pay worth Rs. 1000 to the principals of community schools for motivation. 
• Policy No. 48. Continue establishment of STEAM clubs in all community schools along with different activities to promote STEAM education.  
• Policy No. 60. Establish a specialized 100-bed hospital for the treatment of senior citizens. 
• Policy No. 63. Provide regular medical examination services to senior citizens, including distant consultation services along with free medicines for high blood pressure and diabetes and free vaccination against pneumonia, influenza, and other communicable diseases under Manmohan Adhikari Senior Citizen Free Vaccination Program. 
• Policy No. 65. Conduct programs to raise public awareness on non-communicable diseases. 
• Policy No. 68. Conduct programs to raise public awareness on the adverse effects of alcohol and tobacco use on human health. 
• Policy No. 69. Promote yoga and naturopathy and provide psychological counselling for the promotion of physical and mental health. 
• Policy No. 80. Engage senior citizens in the implementation of community-based programs through Silver Volunteer program. 
• Policy No. 137. Develop pedestrianization in Thamel and Basantapur area for the promotion of domestic tourism. 
• Policy No. 139. Implement rainwater harvesting and groundwater recharge program in at least one public place in every ward. 
• Policy No. 172. Establish a modern vehicle cleaning center at the Kathmandu Valley entry points for the control of dust pollution from vehicles. 
• Policy No. 173. Gradually remove construction material depos located inside Ring Road. 
• Policy No. 177. Promote urban greenery by planting ornamental plants, fruit trees, herb plants and trees with high biomass and carbon stock potentials along the sides of main roads and rivers, and on public lands, river plains, and public institutional open spaces. 
• Policy No. 185. Make service delivery more transparent and managed through the increased use of ICT tools. 
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• Policy No. 192. Conduct Kathmandu Samvad program for intense discussions on issues related to KMC. 
• Policy No. 195. Increase accessibility of media outlets to news on KMC's activities. Not all recommendations could be accommodated in a single year's plan. The research findings will continue to inform future plans and programs.  

4. Conclusion Through the MRF Program, KMC is taking an initiative to promote and institutionalize evidence-based policymaking in its planning approach such that its plans, policies, and programs are supported by best available evidence. The MRF program also serves as a platform for Nepali researchers to tackle real-world urban problems and to understand the role and challenges of a local government in Nepal.  It is important to note that evidence-based policymaking alone is not enough to ensure achievement of desired results – what matters more if how policies are implemented. But even in that case, review of policies and investigation of policy implementation barriers could be and should be a subject of interest to policymakers.  Although "various constraints (time, capacity, cost) will affect the mechanisms available for mobilizing evidence for policy" (Sutcliffe and Court, 2006), particularly in a developing country like Nepal, KMC's initiative is expected to encourage other local governments to invest or collaborate in policy research. As for KMC, the experience of inaugural MRF Program will be instrumental in improving the quality and effectiveness of similar future programs.  
References  Davies, P .T. (1999). What is Evidence-Based Education?, British Journal of Educational Studies, 47, 2, 108-121. Davies, P. (2004). ‘Is Evidence-based Government Possible?’ Jerry Lee Lecture, presented at the 4th Annual Campbell Collaboration Colloquium, Washington DC. Government of Nepal (2015). The Constitution of Nepal. Kathmandu: Kanun Kitab Babasta Samittee. Gray, J. A. M. (1997). Evidence-Based Healthcare: How to Make Health Policy amd Management Decisions, New York: Churchill Livingstone. Sutcliffe, S., and Court, J. (2006). A Toolkit for Progressive Policymakers in Developing Countries. London: Overseas Development Institute. 
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Impact of Pedestrianization on Local Economy and 
Livability: A Case of Thamel  Kriti Pradhan   
Abstract The historic towns of Kathmandu Valley have traditionally been planned as compact settlements with streets that serve pedestrian mobility. Pedestrian movement is a sustainable mode of transport owing to its environmental benefits in reducing vehicular emissions, economic benefits in improved business and social benefits in terms of interaction and promotion of equality and social justice. However, rapid urbanization of Kathmandu Valley has led to the replacement of traveling on foot by private vehicles resulting in degradation of air quality, cleanliness, road safety, and levels of social interaction. One feasible solution to upgrade mobility and create a better environment in Kathmandu Valley is pedestrianization. Pedestrianization means to convert a street into an area for the use of pedestrians only, by excluding all motor vehicles except emergency vehicles like ambulances, police, fire fighting trucks, etc. Three street segments of Thamel, Kathmandu were pedestrianised in 2017. However, whenever a street is about to get pedestrianised, there is often a huge opposition from businesses on those streets. Using a mixed quantitative and qualitative method including perception survey, key informant analysis and on site observations, this research investigates the impact of pedestrianization of the streets of Thamel on its local economy and changes in livability of its residents. The survey results show that the pedestrianization project of Thamel had a positive impact on the livability of its residents and economy when it started. But over time, despite the pleasing environment of the pedestrianised street, the local economy did not improve as expected because of the traffic in the adjoining streets. In order to facilitate better mobility and habitation in the study area, the study recommends phase-wise development of Pedestrian Priority Zone with slow easing into a larger pedestrianised area with restriction on time for vehicles, improvement in drop off zones and parking management, pass system for local residents and regular awareness campaigns for the promotion of pedestrian mobility as a sustainable mode of transport. 
Keywords: Pedestrianization, vehicle free, sustainable mobility.  
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1. Introduction 

1.1 Background The historical towns of Kathmandu Valley have traditionally been built as compact settlements that encouraged traveling on foot. In recent years, however, rapid and unplanned growth has led to urban sprawl and an increasing number of vehicles on the streets of Kathmandu Valley. According to the Department of Transport Management, by the fiscal year 2017/18, 1,172,413 vehicles have been registered in Bagmati Zone out of which 91.8% were private vehicles running on the streets of Kathmandu Valley. Car friendly neighborhood design encourages people to drive more for a trip that could often be fulfilled by a walk (Kumar & Ross, 2006). Higher road traffic levels have a large impact on air quality, cleanliness, road safety, reliance on imported petroleum products, levels of social interaction and community connectedness. As a result, urban settlements like the core Central Business District (CBD) and heritage towns of Kathmandu have degraded to the extent that people do not wish to visit these areas anymore. It is thus necessary to implement a sustainable transportation system in the core areas of Kathmandu.  One feasible solution to upgrade mobility and create a habitable ambience in such areas is to pedestrianise them. Pedestrianization refers to the process of converting a street into an area for the use of pedestrians only by excluding all motor vehicles except emergency vehicles  (Soni & Soni, 2016). Pedestrianization has been implemented in many cities around the world including New Delhi (India), Bangkok (Thailand), Istanbul (Turkey), New York (USA) among others. Nepal has also adopted pedestrianization in Basantapur, Bhaktapur, Bandipur, and Thamel. But whenever a street is about to get pedestrianised, there is often huge opposition from businesses on those streets as they feel it might affect their profits  (Kumar & Ross, 2006).  Thamel is the main tourist center of Kathmandu. Almost all of the commercial activities in Thamel are related to tourism, directly or indirectly. Certain stretch of Thamel had been pedestrianized in 2017 with the joint effort from the Metropolitan Traffic Police Division and Thamel Tourism Development Council. Pedestrianization of Thamel was in effect from October 2017 to March 2020.  
1.2 Objective The main objective of this research is to determine the impact of pedestrianization of the streets of Thamel on its local economy and changes in habitation of its residents. Doing this would help enhance the limited body of evidence within the context of Kathmandu. Specific objectives of the research include determining : i. Impact on local economy, which is analyzed through - 

● Changes in volume and type of economic activities  
● Changes in property/ rental value  ii. Impact on extent of habitation, which is analyzed through -  
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● Changes in air quality  
● Changes in environmental condition (cleanliness)  
● Changes in the social life of the residents.  

1.3 Limitations of the Study As the study was conducted when pedestrianization was no longer in effect, the data collection has been taken from past experiences of the respondents. The study was also conducted during COVID- 19 pandemic, during a time when the movement of people, as a result of which the businesses, were enormously affected. COVID-19 has also resulted in massive reduction of tourists and visitors. Elderly and children were not seen on the streets of Thamel. However, the experiences of diverse visitors have been taken for this study to the maximum extent possible. Group discussions were not conducted as a precautionary measure for the pandemic.  
2. Methodology  

2.1 Approach A mixed method of quantitative and qualitative study has been adopted for this study. Since planning and implementation requires extensive stakeholders’ involvement, it is important to understand the perception of the local business owners as well as the local residents concerning the observed changes in their businesses and situation of habitation in order to address their level of satisfaction with pedestrianization.  For this study, 213 questionnaire surveys were carried out for various groups. Out of the 267 businesses, 90 located on the pedestrianised street and 31 located on the non- pedestrianised street were surveyed. Similarly, 31 pedestrians/visitors, 31 local residents and 30 transport service providers were surveyed (Figure 1). Kaiterra Laser eggs devices were placed at a private street segment (Mandala Street) within the then pedestrianised street and an adjacent non pedestrianised street for a comparative study for air quality (Figure 2). 

 
Key Informant Interview 
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Figure 1: Map showing surveyed streets and locations 

 
Figure 2: Map showing location of laser eggs 
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Key informant interviews were carried out with relevant stakeholders who have been closely working for the pedestrianization of the streets of Thamel including President and Vice President of Thamel Tourism Development Council, Program Officer of Resource Center for Primary Health Care (RECPHEC), Ward Chairperson, Kathmandu Metropolitan City Office, Metropolitan Traffic Police Division, social activists and local community members. 
2.2 Literature Review According to previous studies, pedestrian movement has a positive impact on health and safety. Fewer use of vehicles leads to lower consumption of fossil fuels and improved air quality. The 1.7 km pedestrianised stretch of Ajmal Road of Karol Bagh in India, had 2.5 times more pedestrian flow than non-pedestrianised streets (Roychowdhury, 2019). The average PM2.5 concentration on non-pedestrian streets was 17.5µg/m3 more than on the pedestrian streets during late afternoon/early evening (Roychowdhury, 2019). Similar results were found in Istanbul. After the pedestrianization in Istanbul, NO2 levels in the area have decreased by 42% and average SO2 levels have reduced by 80%  (EMBARQ Turkiye, 2015). Walkability has a major impact on community livability including cleanliness, air quality, noise condition and community cohesion as perceived by residents and visitors. Pedestrian movement causes more communication, spreads more equality, social justice, and decreases social crimes.  A research that involved more than 100 pedestrianized cities found that the turnovers increased in 49% of the cities and remained constant in 25%. Cities in Austria, Germany and Scandinavia experienced an increase in turnover of more than 60% (OECD, 1978). The 1 km Khao San Road in Thailand, which is a famous tourist destination, is pedestrianised during specific hours of the day. A study conducted by Kumar & Ross (2006) on Khao San Road has found that the establishments that benefitted the most from pedestrianization were food and souvenir shops. Sales volume had either remained the same or had increased. Most of the shops (52%) had expressed no change in rental value, 22% of the respondents were building owners themselves, and 26% expressed increase in rent (Kumar & Ross, 2006). In New York’s Times Square, after pedestrianization, per square foot rental rates had doubled in a single year  (Khan & Solomonow, 2016) and economic activity had gone up by 22% between 2007 and 2011 (Pere, n.d.). Since Times Square was pedestrianised, pedestrian injuries have reduced by 40% and vehicular accidents by 15% (Warekar, 2017). A study that reviewed data from 1.1 million taxi trips determined that traffic overall moved 7% faster (Khan & Solomonow, 2016). In Nepal, as a part of Bandipur Eco- Cultural Project (BECP), the Bandipur Bazaar area has been made traffic free and has been described as one of the main tourist destinations for international travelers. This has not only resulted in a higher number of inhabitants in Bandipur but also in a steady flow of international and domestic tourists (Ruska, 2012). Old settlements of Kathmandu Valley, especially the core city of Kathmandu, Lalitpur and Bhaktapur were intended for pedestrianization from studies and plans as early as 1969. A study by CIUD in 2004 proposed to restrict vehicles in Thamel and operation of electric vehicles to meet the mobility demand of elderly and people with disabilities  (Clean Energy Nepal, 2013). 



MRF Research 2020/21 

 

14  

According to a survey carried out by CEN/CANN in 2012, 87% of tourists preferred walking in Thamel, 85% of tourists preferred Thamel to be a vehicle-restricted area, and 72% of tourists said that they would walk more often if there were improvements in pedestrian infrastructures. According to a perception study conducted in 2013, the majority of key stakeholders in Thamel were positive towards making Thamel a pedestrian friendly zone. However, the idea of making a complete pedestrian-only zone was not very popular among local residents. Nevertheless, they appeared to find the vehicle entry permit system appealing. Businesses, on the other hand, appeared to prioritize vehicular entry into Thamel only in the afternoon (12 pm – 2 pm) and at night (10 pm – 6 am). Around 70% of businesses believe that not having vehicles inside Thamel will have a positive effect on their businesses (RECPHEC/NEAT, 2013). A survey conducted in September 2018 (after pedestrianization was implemented) by RECPHEC found that more than 50% of the respondents were comfortable to travel after pedestrianization of Thamel and 97% liked the vehicle free environment. Around 83% of the respondents said their businesses benefited from this (RECPHEC/NEAT, 2013). The pedestrianization of Thamel was in effect until March 2020 (until first lockdown due to COVID-19). 
3. Results and Discussion  

3.1 Mobility Status When the streets of Thamel were pedestrianized, all vehicles except emergency vehicles and vehicles carrying essential items like ambulances, water tankers were restricted. Local residents who own vehicles were provided with passes. Businesses and hotels had to get their supplies during the night, that is between 10 pm and 7:30 am. When the three street segments of Thamel were pedestrianised, the other adjoining streets had one way traffic (Figure 3).  While traffic congestion had greatly improved within the pedestrianised streets as suggested by 67.7% of the pedestrians/visitors, the traffic condition of the adjoining streets was very congested, especially at the entry points. The entry points to the pedestrianised zone were self-converted to drop off zones for visitors. This created a traffic stop point at those places interrupting smooth flow of traffic.  At present, when pedestrianization has been lifted, the one way system still continues (Figure 4). The traffic flow of Thamel shows that there are more exits from Thamel than entry. This has been done to discourage vehicles that use these streets as bypass roads. The streets now only admit those vehicles specifically coming to Thamel.  Right after pedestrianization, many people had begun visiting the pedestrianised zone for a better environment and a pleasant place for social gatherings and recreation. However, visitors were unable to find parking spaces and hence were stuck in the traffic congestion. This discouraged the visitors from coming back to Thamel.  
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Figure 3: Traffic flow network during pedestrianization 

 
Figure 4: Traffic flow at present (after pedestrianization is lifted) 
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3.2 Impact on Habitation A study conducted by Khadgi et al. (2018) on the effectiveness of vehicle-free zone in terms of air quality with a case of vehicle free zone of Thamel has found that the particulate matter at the vehicle free zone was lower than other non-pedestrianised reference stations. For this study, a 12 hour comparative air quality data was taken on a private pedestrianised street of Thamel (Mandala Street) and non-pedestrianised street (Narsingh Chowk). The data showed that the pedestrianised street had lower values for PM2.5, PM10 and Overall Index compared to the non-pedestrianised street from 5:00 PM to 11:00 PM whereas these values were almost the same after 11:00 PM to 5:00 am (Figure 5, 6 and 7). This suggests that the time when vehicle movement takes place has lesser amount of particulate matter at the pedestrianised street.  

 
Figure 5: 12-hour PM10 variation in pedestrianised and non-pedestrianised street  

 
Figure 6: 12-hour PM2.5 Variation in pedestrianised and non-pedestrianised street \ 

 
Figure 7: 12-hour overall index variation in pedestrianised and non-pedestrianised street 
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Perception survey also suggests better air quality on the pedestrianised street during the pedestrianization phase as experienced by 71% of the pedestrians/visitors and 83% of the transport service providers. Similar results were also found in Karol Bagh and Istanbul.  The result of the perception survey conducted during this study suggests that 96.7% of the respondents felt that they had good health implication during the pedestrianization phase, which has been retained to some extent as 80.6% of the respondents have continued to have good health even after the pedestrianization has been lifted (Figure 8). 

 
Figure 8: Perceived health implication on local residents Almost 97% of the participants responded that the noise condition during the pedestrianization phase was good or very good. However, since the pedestrianization has been lifted, this percentage has reduced to 32.9%. Similarly, 100% of the local residents agreed to an improvement in noise conditions after pedestrianization. All of the respondents responded to having experienced improved cleanliness during pedestrianization. The percentage of participants that experienced good cleanliness dropped to 30% after pedestrianization was lifted.  Social interaction highly improved after pedestrianization, as mentioned by 100% of the respondents. Pedestrianization seems to have had a continued impact on social interaction as 72.4% of the respondents think they have good social interaction at present. Pedestrianization creates inclusive public space for more interaction, communication and social cohesion and helps promote equality and social justice in terms of space use.  From the primary survey, conducted among local residents, it was found that 100% of the local residents and 58.06 % of the pedestrians/ visitors thought road safety had improved after pedestrianization. Hence it was found that all aspects of habitation improved due to pedestrianization. 
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3.3 Impact on Local Economy Average rent per sq. ft. in the pedestrianised street was found to be 1.51 times more than that in the non-pedestrianised street of Thamel. All of the businesses in the pedestrianised street stated that there was no change in rent after pedestrianization. Similarly, 58% of the residents replied that there was no change in rental or property value whereas 42% responded that there was an actual increase. Key informant interviews also suggest no change in rental or property value due to pedestrianization. Pedestrianization had not caused any decline in rental value. Similar results were found in Khao San Road. However, rental rates at Times Square were found to have doubled in a single year.  According to a perception survey conducted by RECPHEC (2018), 83% had said that their businesses had benefited due to pedestrianization. However, the primary survey conducted in Thamel during this study found that overall 55% of the respondents felt that there was a decrease in footfall and 43% stated decrease in average sales after pedestrianization. However, compared to the non-pedestrianised street and while pedestrianization was in place, the average footfall per day on the pedestrianised street was perceived to be 1.52 times higher. The average sales per day on the pedestrianised street was also perceived to be slightly higher (1.05 times) than that of the non-pedestrianised street.  Much of the literature suggests more pedestrian flow in pedestrianised areas such as in Karol Bagh. Cities in Austria, Germany and Scandinavia had more than 60% increase in turnover after pedestrianization. Sales volume in Khao San Road of Bangkok was found to have increased or remained the same after pedestrianization. Economic activity in Times Square went up by 22% after pedestrianization. Yet, despite pedestrianization in Thamel, the perceived footfall and average sales both dropped over time.  The vehicle free zone had created a chaotic traffic congestion for the streets adjoining the pedestrianised zone especially at the entry points where drop off zones had been organically created. The large number of visitors being dropped off at this area created huge traffic congestion on that road. Unavailability of parking also discouraged people with vehicles to visit Thamel. The pleasant and clean environment created in the pedestrianised zone was overpowered by the unpleasant traffic chaos that was indirectly created at the exteriors. The number of visitors hence may have decreased, thus creating a decrease in footfall and economic activities within and around the pedestrianised area. The timing could not have been worse as this was immediately followed by the global pandemic and nationwide lockdown. The COVID- 19 pandemic and the economic crisis further alarmed the people who did not want to risk losing more income. In a situation of such frustration, the locals did not want further disruption to their economy that they perceived to have resulted from the traffic congestion brought about by pedestrianization.  
3.4 Inconveniences Major inconveniences faced by businesses located on the pedestrianised street included difficulty in visitor and customer movements (86.2%), transportation of goods (79.5%), personal travelling (41.3%), and parking (24.1%). For the local residents, major inconveniences included movement of visitors (86.2%), supply of essentials (31.03%), personal travelling (20.68%), and parking (20.68%). Majority of the stakeholders including 
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local residents had concerns regarding proper parking and pass system for those residing inside the vehicle free zone. These inconveniences need to be addressed for pedestrianization to be successful.  Additionally, it was suggested that the entire area of Thamel be pedestrianised rather than a small stretch. This way all the businesses would benefit and one will not have an advantage over the other. As the area of Thamel is quite large, an electric mode of transport -  tuk tuk was suggested for those that need assistance to travel from one part of Thamel to the other.  Perceptions of other stakeholders collected during this study suggest that pedestrianizing an area is a continuous process. There should be continuous effort in maintaining the area with different street activities as well as awareness raising programs. Thamel had quickly given up on the vehicle free status. There should have been more effort from all concerned authorities and organizations in maintaining the vehicle free status of Thamel. 
3.5 Opinion on Pedestrianization The general opinion on pedestrianization on the pedestrianized street was found to be good or very good as mentioned by 76% of the respondents. Likewise, 74% of respondents on the non-pedestrianised street considered pedestrianization to be good or very good (Figure 9).  

         
Figure 9:  Opinion on pedestrianization on pedestrianised street (left) and non-pedestrianised 
street (right) Local residents are also supportive of pedestrianization with 96% of them agreeing it to be good or very good. In the case of pedestrians or visitors of Thamel, 78% feel that pedestrianization is good or very good. Likewise, transport service providers also find pedestrianization to be good (96%) (Figure 10). According to literature review, some of the interventions that facilitated pedestrianization include supply of public parking facilities, adequate supply of transport facilities, accessible bus stops at walking distance (like in Khao San Road), pleasant environment and lighting, sidewalk cafes, fountains, other street furniture, valet service to pick and drop from market 
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to parking lots (in Karol Bagh), E- rickshaw services (in Karol Bagh), traffic calming (in Khao San Road). 

 
Figure 10:  Opinion on pedestrianization of local residents (left), pedestrians/ visitors 
(center) and transport service provider (right) 

4. Conclusion and Policy Recommendations  The pedestrianization project of Thamel had a positive impact on the habitation of its residents and the local economy when it started. But over time, even with the pleasing environment and ambience in the pedestrianised street, the economy did not improve as expected because of the traffic congestion in the adjoining street. An alternative approach to such an area would be a gradual phase-wise development. Instead of completely restricting vehicles and calling it a vehicle free zone, a phase wise development is recommended for a Pedestrian Priority Zone (Figure 11).  The main objective of the process would be to improve the mobility and living condition of the people in Thamel. It would be easier for people to get adapted to a slow development process where vehicles would initially share the street with pedestrians while giving preference to pedestrians. After this, the vehicles would slowly be restricted for a few hours a day. Gradually, the streets would be completely pedestrianised with vehicles allowed for a certain period of time.  As transfer of essential goods during off hours was brought out by several of the participants (79.5%) as a major hindrance, a transfer station should be established that would store and deliver all essential items during the time frame of vehicle entry or via some allowable means of transport (tuk tuk). As understood from the key informant interviews, continuous awareness campaigns are absolutely essential in order to make this strategy successful.  For planning and implementation of any kind of strategy, consultation should be held among the relevant stakeholders for successful participatory planning. A management committee could be formed including the stakeholders, which would oversee the planning 
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and implementation. Monitoring and evaluation mechanisms may also be essential in this regard. The stakeholders in the case of Thamel include Ward 26, 16, 27, 17, City Planning Commission, KMC, Thamel Tourism Development Council, Kathmandu Metropolitan Traffic Police, Building and Heritage Division, Kathmandu Metropolitan City, local community members and social activists. 

 
Figure 11:  Proposed pedestrian priority map for Thamel Following activities are recommended for phasewise development over two years:  1. First Phase (6 months): 

● Identify and manage parking area using Smart Parking Mobile Apps from which users can identify available parking areas. 
● Demarcate Pedestrian Priority Zone (PPZ) in coordination with main stakeholders and consultation with local residents and businesses. 
● Replace paving to coarse material as traffic calming measures with differently coloured pavement so that road users identify PPZ. 
● Limit vehicle speed to 20 kmph in PPZ.  
● Identify and establish transfer station near PPZ for transport of essential items (water, cooking gas, etc.) within PPZ in off hours. 
● Implement vehicle free street with on-street events such as exhibitions, musical programmes, etc. once a month. 
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2. Second Phase (6-12 months) 
● Allow only two wheelers and restrict four wheelers to area to PPZ (10:30 am- 6:30 pm). 
● Limit vehicle speed to 15 kmph. 
● Design and construct drop off zones at entry points to PPZ for taxis. 
● Introduce valet parking to assist vehicles from drop off zone to and from parking. 
● Initiate full-fledged management of smart parking. 
● Operate electric tuk tuk/Pedi cabs within PPZ. 
● Inform public about PPZ with alternative routes. 
● Implement vehicle free street with on-street events such as exhibitions, musical programmes, etc. once in two weeks. 3. Third Phase (12-18 months) 
● Allow only two wheelers and restrict four wheelers to area to PPZ (from 10 am to 7 pm) 
● Limit vehicle speed to 10 kmph. 
● Introduce pass system for local residents. 
● Develop easy access to public transport.  
● Implement vehicle free street with on-street events such as exhibitions, musical programs, etc. once in a week. 4. Fourth Phase (18-24 months) 
● Enforce PPZ allowing emergency vehicles, essential services from 9:30 am to 7:30 pm. 
● Implement pass system for local residents. 
● Initiate full-fledged tuk tuk operation within Thamel. 
● Organize monthly awareness programs to support pedestrianization. 
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Analysis of Air Quality and Air Pollution Dispersion 
Mechanism in the Kathmandu Valley Rajib Pokhrel    
Abstract Environmental quality management has been challenging to concerned authorities as a result of the rapidly growing population in the Kathmandu Valley. In this paper, meteorological, particulate concentration and the meso-scale numerical simulation studies have been carried out in order to analyze the air quality of Kathmandu Valley where both primary data and secondary data were examined. Meteorological data and air quality data recorded at different stations located in the Kathmandu Valley were collected and analyzed scientifically. The data from these sources show that the daily mean temperature varies from 10°C to 24°C throughout the year when the highest temperature was recorded in June and lowest temperature was recorded in January. Moderately strong wind speed (approximately 6 m/s) was recorded during spring and summer season. Mostly, more than 50% calm wind (wind speed between 0.5 m/s to 2.1 m/s) was recorded during the autumn and winter seasons. Analysis of air quality data such as PM 10 and PM 2.5 shows that the concentration of coarse particles reached above 100 μg/m3, whereas fine particle concentration reached up to 80 μg/m3. Concentration of particulate matter was very low in the summer due to the washout effect of frequent rainfall in the monsoon period. Numerical simulation shows the diurnal variation of Mountain/Valley breeze in the Kathmandu Valley during the study period. Here, the mountain breeze was generated from midnight to the early morning, while the Valley breeze occurred from 9 AM to 9 PM. The momentum of the Valley breeze was double than that of the Mountain breeze, although a calm breeze is observed in the winter season. Puff dispersion model revealed that the local wind flow significantly affected the pollution transport and dispersion in the Valley. The puffs generated mostly in the northern part of the KMC dispersed throughout the Valley although a majority of the pollutants dispersed around the northern uphill. Similarly, emissions generated from the central part of the Valley dispersed throughout the Valley as well.  
Keywords: Meteorology, mountain/valley breeze, air pollution, dispersion model.   
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1. Introduction 

1.1 Background In the last three decades, the population of Kathmandu valley has increased drastically and the city has been expanded and densely urbanized. Kathmandu valley with its three districts including Kathmandu district accounts for a population density of 97 person/km2 whereas Kathmandu Metropolitan City has a density of 13,225 person/km2. Annual population growth rate in the valley was above 4.5% while the nationwide population growth rate was approximately 2.5% (Central Bureau of Statistics, Nepal, 2001). Therefore, it has been a great challenge to maintain a clean environment, including and not limited to air quality in the Kathmandu Valley. WHO reports show that Kathmandu is one of the most polluted cities in Asia, where road dust, vehicle emission, brick kiln and other airborne pollutants are severe throughout the year.  

Map of Kathmandu Valley 

 Cross-sectional view along X-X axis 

 Cross-sectional view along Y-Y axis 
Figure 1: Map of Kathmandu Valley and cross-sectional views In 2003, the air quality of the Valley was seen to be improving, but it was not sustained as the air quality worsened in 2005 again. There was a slight improvement in air quality in 2006 but it has been steadily worsening since 2007. Dust particles, oxides of nitrogen (NOx), carbon monoxide (CO), sulfur oxides (SOx), hydrocarbons (HCs), benzenes, etc. are the major pollutants in the valley air (Panday et al., 2009). The increased exposure of PM 10 is associated with various adverse health effects, such as respiratory diseases, cardiovascular mortality, morbidity and probably malignant lung diseases (Goldberg et al., 2006; Chang et al., 2005; Kan et al., 2003; Donaldson et al., 2001).  Fine particulate matter is mostly generated from vehicle emissions and secondary pollution aggravates the atmospheric visibility by scattering or absorbing the visible light (Pokhrel & Lee, 2011). Similarly, the gaseous pollutants in the air cause severe physical environmental and health effects (Panday et al., 2009). In addition, the inversion height is 
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below the surrounding mountains and it plays a role like a lid for the Valley air mostly in the winter season when the air pollution is accumulated in the confined boundary and the air quality is aggravated further (Pudasainee et al., 2010; Sapkota & Dhaubadel, 2002; Sharma, 1997). A large number of vehicles, brick kiln factories, concrete grinding factories, etc. are the major sources of air pollution in Kathmandu valley. Brick kiln industry contributes largely to air pollution as brick is one of the most used construction materials in the valley and its neighboring areas. The total production of 350 million bricks in turn leads to the production of sulfur dioxide and suspended particulate matter in the valley, which contributes to more than 60% of emissions and is responsible for 31% of TSP (Total Suspended Particle) and 28 % of PM10 (Tuladhar et al., 2002; World Bank, 1997; Shrestha 
et al., 1996). Although this industry has a significant contribution to the valley air pollution, there is a lack of emission inventory data from each stage of brick production. Moreover, a large number of construction works happening around the Valley has fueled increasing  emissions. Recently, the government of Nepal has also started focusing on environmental quality and public health, and thus a number of air quality monitoring stations have been established at different locations, such as in Ratnapark, US Embassy, Pulchowk, Bhaisipati, Birendra School, etc. (Figure 2). Real time air quality data covering PM10, PM2.5, Temperature, Pressure, Relative Humidity and Wind speed have been recorded and published simultaneously. Data published in 2017 by the Environmental Division shows that the air quality in Kathmandu was much worse than the recommended standard. The data shows that average PM 2.5 in Ratnapark area was about 42 µg/m3 which is more than the national standard value of 40 µg/m3 (KVAQMP, 2076). There are many factors that need to be considered and restructured for the improvement of air quality of Kathmandu Valley. One factor that plays a significant role for the transport and dispersion of air pollution in the Valley is the locally generated wind. If we consider the air flow pattern and thermodynamic boundary when establishing the large service industries, brick kilns, material manufacturing industries and other pollutant emitting sources, additional pollution in the valley can be minimized.  This study focuses on the study of air flow/air pollution dispersion mechanism using Lagrangian approach in the Kathmandu Valley where the produced results will be helpful for the policy maker of City Planning for planning the clean and sustainable city in further. 
1.2 Objective  Atmospheric environment of Kathmandu Valley is different from the plain and the coastal land where the local meteorology, especially inversion height and air flow patterns affect the air pollution dispersion from its source into the surrounding. The general objective of this study is to estimate the air pollution dispersion pattern and its effective zones in the Kathmandu Valley, and suggest possible measures in order to improve the Valley’s air quality. 
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2. Methodology  

2.1 Study Site Kathmandu, located between 27º37’30” N and 27º45’0” N Latitude and 85º15’0” E and 85º22’30” E Longitude, is about 1500 m above the sea level and covers about 340 km2. The cross section of the Kathmandu Valley is about 20 km north-to-south and 30 km east-to-west. Kathmandu Valley has a bowl-like shape surrounded by four major mountains namely Shivapuri, Phulchowki, Nagarjun and Chandragiri at an elevation of approximately 1400 m from its base. Kathmandu Valley covers Kathmandu Metropolitan City and 17 other municipalities. Four distinct seasons viz. spring, summer, autumn and winter are observed in the Kathmandu Valley. During the course of study, the temperature of the valley varied from 5°C to 32°C and dry air with low temperature was frequently observed during the winter season whereas high humidity (more than 90%) and hot weather were observed in summer seasons. 

 
Figure 2: Study domain which covers the downtown area in the central, 
residential/agriculture area mostly outside of Chakrapath and the high hills 

2.2 Data Collection  Meteorological data were collected from the existing monitoring stations at Tribhuvan International Airport (TIA) and Babarmahal, Kathmandu. The station at TIA only records wind speed without wind direction, therefore the data recorded at Babarmahal station are used to aid the analysis of the wind flow pattern by plotting a windrose diagram in this study. The air quality data (PM10, PM2.5) are collected from existing monitoring stations 
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such as Ratnapark, Phora Durbar (US-Embassy), Pulchowk, Bhaisipati, US-Embassy (Kathmandu), Shankapark and Birendra School (Bhaktapur).  The hourly average data for the whole year are collected to analyze the monthly as well as seasonal variation of air quality in the Valley. Moreover, additional data are referred from other published secondary sources for setting the boundary conditions and discussing the meteorology and air quality situation of the valley. Big data (USGS 30”) of topography and land use have been used for numerical simulation. Numerical simulation for the air flow and air pollution dispersion has been carried out using the Lagrangian approach (A2C flow/t&d). 
2.3 Validation of the Modeling Tools 

2.3.1 Breeze Modeling for Ideal Condition The ideal case study has been designed to check the model performance with the required boundary conditions even though the model has already been validated and results discussed with the scientific community and then published in different scientific journals. The modeling process has four major parts including selecting the study domain by extracting the topographic and  land use data, setting initial conditions for A2C (Atmospheric to Computational fluid dynamics) flow and for the source information for A2Ct&d (transport & diffusion), as well as presenting the simulation results.  USGS 30” resolution geographic data (about 800m resolution at mid latitude) was used for extracting the geographic information to set the modeling domain. The modeling domain covers the geographic location of Kathmandu Valley and its neighboring mountainous areas. The topographic information was modified for the ideal modeling case. Figure 3 shows the modeling domain for ideal case study, wherein the modeling domain the land surface is perfectly plain just above 1m from the water surface. 

 
Figure 3:  Ideal modeling domain 
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The modeling period was selected in late July (Julian day 101 - 103) which is the pre-monsoon period and so, windblown dust events are frequently observed. In general, there exists high chances of boundary effects at the beginning and at the end of the simulation period, which is why the simulation has been carried out for Julian day 102. The average potential temperature, 295 K and the reference pressure, 1000 hPa were set up by referring to the published data as well as the manual guideline. The inversion height is approximately the boundary layer height in the daytime. The inversion height was suggested between 1000 m to 2000 m in the software manual. It was used as 1000 m for this simulation. Initial wind speed of 0 m/s was set by assuming the pure breeze case, i.e. without the effect of external or synoptic wind. The wind flow at the beginning of the modeling period was set 0 m/s, therefore the initial wind direction is insignificant for this condition. In addition, the nudging option was set active for maintaining boundary conditions similar to the initial values and stable A2C flow computations. Earth rotation option was set active by considering the Coriolis effect. The simulation was carried out after setting rest of the parameters such as turbulence variables, radiation variables, etc. as the default values based on the manual. 
2.3.2 Validation of Modeling Data with Monitored Data Results generated by any simulation tools need to be compared with observed data to identify the sensitivity and reliability of the modeled data. Due to the lack of upper air data of the modeling domain in this study, the modeling domain for the validation case was selected in the west coast area of Incheon, South Korea where upper air data were monitored using the SODAR system/Radio Sonde. Required meteorological data for setting the boundary conditions and validations introduced in this study were referred from the author’s previous publications (Pokhrel & Lee, 2011). 
2.4 Air Flow and Air Dispersion Modeling Kathmandu valley, located in the bowl type geography, has high levels of air pollution, especially high concentration of PM in the ambient air throughout the year. Understanding the pollutant types, sources and dispersion mechanisms are the basic criteria for establishing an air quality management plan. Previous studies show that mobile sources (vehicles) point sources (brick kilns, grinding industries, cement industry, commercial buildings, etc.) and area sources (forest fire and agriculture sectors) in the nearby vicinity are the major polluters in the Kathmandu valley. Local meteorology, especially air flow mechanism, plays a significant role for the transportation and dispersion of air pollution in the study area. In order to simulate the local air flow mechanism and puffs dispersion in the study domain, the modeling tool - A2C flow and A2C t&d were introduced in this study, where puffs are considered as non-reactive primary pollutants. The chemical reactions occuring in the atmosphere during the transport and diffusion of pollutants by the local air flow (mountain/valley breeze) was not considered for the mesoscale simulation study. The modeling domain (84°35”E, 27°03”N to 86°10”E, 28°12”N) was set using the USGS 30” resolution topographic and land use data. It covers Kathmandu Valley and its nearby mountains as in Figure 4. The outer domain covers 150 km × 129 km with grids resolution of 3 km, interim domain covers 75 km × 75 km with grids resolution of 1.5 km and innermost domain 33 km × 33 km with grids resolution of 500 m.  
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Figure 4: Modeling domain covering the Kathmandu Valley as well as the inner domain, and 
its vicinity Modeling cases are designed by considering the local meteorology condition and avoiding the external driving effect such as the monsoon seasons. Around 60-70 % of annual rainfalls during the monsoon season when external wind (monsoon wind) dominates the local wind. Therefore, the three modeling cases are designed during the (a) Spring – (pre-monsoon period), (b) Winter  (mid-winter), (c) and with the modification of land use change. Corresponding meteorological information has been used for setting the initial and boundary conditions.  
Case Study of Spring Season The modeling period selected for this study included mid spring, i.e. in April (Julian day 105 - 111) and before the monsoon season began when the effect of external wind was minimal in the study region. The potential temperature (298 K), reference pressure (1013 mb)  were based on the meteorology data monitored at the airport and the inversion height (700 m) was referred from the literature (Regmi et al., 2003). The initial wind speed (0 m/s) was set by considering the pure breeze and rest of the parameters were set as default suggested in the manual (HOTMAC® and RAPTAD® 7.8; Yamada Science & Art Corporation). In addition, the puff sources (Sa0, Sa1, Sa2, Sa3 and Sa4) were set at the center, east, west, north and south part of the internal modeling domain (in the Kathmandu Valley) where Sa0 is located in-between Ratnapark and Dillibazaar (27.709N, 85.326E), Sa1 is located in Tahachal near to Chakrapath (27.702N, 85.282E), Sa2 is located at Bhaktapur area (27.6643N, 85.4460E), Sa3 is located at north part of the Valley (27.7469N, 85.335E) near to Narayan Gopal Chowk, and Sa4 is located near to Sunakothi Lalitpur (27.632N, 85.3227E) as in Figure 5. Elevation of all the puff sources were set 10m above the surface and the puff emission option was set continuous with the emission rate of 1g/s. Moreover, the nudging option was activated to minimize the effect of initial and boundary conditions and the earth rotation was activated to take into consideration the solar angle and gravity effect on air flow. 
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Figure 5: Position of puff sources in Google Map. 

Case Study of Winter Season The modeling period for the winter season has been selected in mid-winter, i.e. in January (Julian day 1-7) as there is no possible monsoon effect as in the summers. The temperature in the winter season is low in Kathmandu Valley. The potential temperature (285 K), reference pressure (867 mb)  were based on the meteorology data monitored at the airport and the inversion height (400 m) was referred based on expert opinion. The temperature inversion can be observed frequently below the height of the surrounding mountains in the valley where the pollution is trapped inside the valley, mostly in the winter season. Other parameters were set similar to the previous case study of the pre-monsoon period. Moreover, the impact of land use change on local breeze flow has also been analyzed by modifying the land use properties in the model. 
3. Results and Discussion  

3.1. Meteorology of the Kathmandu Valley There are four distinct seasons in Kathmandu Valley where daily mean temperature varies from 10°C to 24°C. Highest temperature was recorded towards the end of May till mid-June and the lowest temperature was recorded in the month of January. Generally, the temperature of the Valley varies from 2°C to 29°C, where winter is moderately cold and rest of the seasons are cool. Approximately 1500mm rainfall has been recorded in the Valley. Around 70% rain falls in the three months of the summer season, although there is slight variation each year. Moderately strong wind speed (approximately 6m/s) occurs during the spring and summer seasons. Mostly, calm and moderately calm winds (wind speed of 0.5m/s to 2.1m/s) are evidenced during the autumn and winter seasons. The lower temperature in the valley caused the formation of temperature inversion in the surface level where the calm wind 
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speed catalyzed the temperature inversion and caused accumulation of pollutants in a confined region. 

 
Figure 6: Climate data for Kathmandu Valley for the year 2019 Source: www.weather-and-climate.com for Kathmandu Valley. 
3.2 Air Quality of the Kathmandu Valley Particulate matters such as PM10 and PM2.5 which have been monitored at Ratnapark, US-Embassy (Phora Durbar), Pulchowk, Bhaisipati, US-Embassy (Kathmandu), Shankhapark and Birendra School (Bhaktapur) were collected and analyzed to identify the monthly and seasonal variation of particulate matter in the Kathmandu Valley as in Figure 7.  

 
Figure 7: Monthly variation of the particulate matter in the Kathmandu Valley for the year 
2018-2020 
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Due to technical errors, there was PM10 data missing for the spring season although the PM2.5 was recorded successfully. The data shows that the air pollution level was more than two times higher in the winter season (December, January and February) than the spring season (March, April and May) and the autumn season (September, October and November). Moreover, the concentration of particulate matter was very low (both PM10 and PM2.5 were less than 20 μg/m3). There was more than 70% rainfall in the summer season only. The frequent rain may wash the dust out from the atmosphere as well as the re-suspended dust from the surface. 
3.3 Validation of the Modeling Tools 

3.3.1 Breeze Modeling for Ideal Condition The simulations were carried out with the initial and boundary conditions for the ideal modeling domain as mentioned in previous sections. Solar radiation energy is one of the major factors that controls the thermal environment of the study area. The solar radiation energy changes with the diurnal time period, consequently the temperature of earth surface is varied. Due to the different heat capacities of land use objects, the differential temperature and pressure gradients are developed between the sea side and the land side which subsequently generates the thermally induced wind. Figure 8 shows the wind flow field in the early morning when the land breeze is observed and Figure 9 shows the lake breeze flow field for the daytime. Data sampling points were set at 3 km from the coastline in the offshore area. Wind speed, wind direction and temperature profile data were retrieved during the mid-simulation period for a whole diurnal cycle (24 hours) with an interval of an hour.  

 
Figure 8: Air flow field in the early morning around 6 AM 
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Figure 9: Air flow field in the daytime around 3 PM Figure 10 demonstrates the diurnal variation of wind speed at 10m above the surface, where the negative wind speed represents the land breeze and positive wind speed represents the lake breeze. The maximum wind speed during the land breeze period was around 5AM to 6AM in the morning and that during the lake breeze was during  midday. The speed of the lake breeze was nearly double of the land breeze, which can be seen from Figure 10. In addition, the transition periods of the wind field were identified to be around 9 AM to 10 AM and 9 PM to 10 PM. 

 
Figure 10: Diurnal variation of the breeze flow in the study area 
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The results from the ideal case study have followed the general principle of lake/land breeze as suggested in various handbooks and existing publications, but the magnitude of breeze speed has been found significantly different. The difference might be visible as a result of the differences in topographic data, modeling period and boundary conditions. 
3.3.2 Validation of Modeling Data with Monitoring Data For this study, statistical analysis has been carried out to identify the accuracy of the predicted data with the observed data. Figure 11 shows the correlation between the predicted data and the observed data for the breezes where the correlation coefficients of R2= 0.85 and R2= 0.9 have been found between the predicted and the observed data for the land breeze and the sea breeze periods respectively. It proves that the modeling tool selected for this study is appropriate for carrying out the further study in the study area. 

 

 
Figure 11: Correlation between the modeled data and the observed data 



MRF Research 2020/21 

 

36  

3.4 Airflow and Air Dispersion Modeling 

3.4.1 Case study of Spring Season Mesoscale air flow/dispersion modeling was carried out in the study area by setting the initial and boundary conditions as described in the methodology. Local air flow is generally produced due to the differential heating and cooling effect on the earth surface. In the Mountain/Valley area, a thermal circulation often develops due to the diurnal heating and cooling of the mountain slopes. Solar radiation warms the Mountain slopes or Valley walls, which in turn warms the air in contact with it. The heated air (being less dense than the air at the same elevation above the Valley floor) rises as an upslope wind and is called Valley wind. Due to the outgoing radiation during the night, the mountain slopes cool quicker as compared to the Valley floor. The air in contact with the slopes and up to certain depth generally cools through conduction and turbulent mixing. This cooler air flows down the slope and is called a slope or a mountain wind (Arya, 1999). In the study area, the Valley wind is particularly strong in the south-facing slopes. However, the Valley is surrounded by high mountains with most of the Mountain slopes facing the midday sun, and therefore, a significant amount of Mountain and Valley winds are developed. The surface elevation in the study domain varied widely, ranging from 78m to 6688m (maximum surface elevation from the sea level). The internal modeling domain covered Kathmandu Valley with a base elevation of approximately 1350m from sea level and an elevation of approximately 2825m (Nagarjun) in its surrounding mountains.  

 
Figure 12: Wind flow vectors 10 m above the surface in the study domain at 12 AM, 6 AM, 9 
AM, 3 PM, 9 PM and 11 PM 
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Figure 12 shows the diurnal variation of the air flow vectors at different time intervals. Most of the Valley area is covered in urban structures and the mountain area is covered with forests. After sunset, the mountain slopes released heat faster than the Valley surface, which is characterized by its urbanization pattern and land use type/material and consequently, influences the airflow. The times at 12 AM, 6 AM and 11 PM - show the breeze flow towards the Valley (Mountain breeze), while the times at 9 AM, 3 PM and 9 PM show the breeze flow towards the mountain slopes (Valley breeze) (Figure 12). The momentum of the breeze and its direction varied with time and geographical location. It is known that the intensity of solar radiation as well as the surface emissivity is time-dependent; however, surface elevation, land-use parameters, meteorological parameters, etc. also vary with location.  

 
Figure 13: Diurnal variation of Mountain/Valley breeze at different sampling points; here the 
symbols represent as Sa0 (Ratnapark), Sa1 (Tahachal near to Ringroad), Sa2 (Bhaktapur), Sa3 
(Near to Narayan Gopal Chowk) and Sa4 (Sunakothi, Lalitpur) Figure 13 shows the diurnal variation of breeze flow for the monitoring points Sa0, Sa1, Sa2, Sa3 and Sa4. The momentum of the Valley breeze (up to 4.5m/s) was more than double that of the mountain breeze (up to 1.8m/s), despite the breeze’s momentum varying at different locations. With the decline of solar radiation in the evening, the breeze’s momentum reduced and it reached a calm condition around 9 PM. This could be referred to as the transition period.  As the air pressure at the Valley surface became lower than the Mountain slopes, at around 11 PM, the Mountain breeze was generated. This mountain breeze continued till 7 AM during the simulation period. The mountain breeze gained maximum momentum just before the sunrise and it reached a transition stage between 7 and 8 AM. Due to the higher solar intensity, mountain slopes generally heat faster and this in turn generates significantly strong Valley breeze. The Valley breeze gained maximum momentum at around 1-2 PM. The process repeats until the external air force or adverse climatological changes do not occur.  
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Puffs were emitted continuously with a constant emission rate from the point sources located at the central, eastern, southern and northern part of the Valley. Transport and dispersion mechanism of the puffs from the point sources at different locations varied with the local air flow mechanism. The puffs emitted from the center of the Valley (southern part of KMC) disperse throughout the Valley. However, from midnight to early morning, the major portion of the puffs skewed towards the south-west direction following the local air flow pattern. The puffs emitted from the eastern part of the Valley were transported and dispersed in the eastern and south-eastern part of the Valley and its nearby mountain area. Similarly, the puffs emitted from the southern part of the Valley dispersed in the southern and south-eastern part of the Valley and its vicinity. Moreover, the puffs generated in the northern part of KMC transported towards the valley area in the late night to the early morning and it transported towards the uphill side in the daytime. The pollution transport and dispersion pattern in the Valley was affected by the local air flow characteristics. The smog generated in the eastern part of the mountainous area (touristic region) could be the effect of the pollution transported from the central and the eastern part of the Kathmandu Valley.   

 
Figure 14: Puffs dispersion mechanism from the point source in the Valley wherein the puff 
source is at the central part of the Valley Figure 14 and 15 show puffs dispersion mechanism from the point source wherein the puff source is at the central and eastern part of the Valley respectively. The red color represents the younger puffs and the white color represents the aged puffs. As the puffs become older, their size gradually expands and the color also transforms towards the aged puffs. Majority of the puffs in the surface area of the Valley mostly follow the breeze path. The aged puffs disperse at higher altitudes and wider areas where the breeze impact is the least.  
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Moreover, a large number of puffs capped the Valley top. This was due to the fact that the puff source - where most of the puffs were dispersed in the Valley area - was at the central part of the Valley. This shows that understanding the air flow characteristics and air flow corridor could be helpful for managing the air quality of Kathmandu Valley. This study also suggests that north to south air flow is common in the study area and the air flow corridors are mostly in the southern and south-eastern part of the Valley.  

 
Figure 15: Puffs dispersion mechanism from the point source wherein the puff source is at the 
eastern part of the Valley 

3.4.2 Case Study of Winter Season Figure 16 shows the surface wind flow vectors at different periods during the winter seasons. Similar to the pre-monsoon period, distinct mountain/valley breeze events can be observed, where valley breeze can be observed after sunrise around 8 AM and it continues till 9 PM in the evening. Afterward, the valley breeze diminishes and mountain breeze starts to flow around 11 PM and it continues till 7 AM in the morning.  Similarly, puff emissions from the central part of the valley (vicinity of Ratnapark and Dillibazaar) are dispersed around the inland area and around the source by the mountain breeze. The puffs are transported towards the uphill side by the valley breeze during daytime. Majority of the pollutants generated at the central part of the Valley are transported towards the north-east direction although the pollutants are not confined only in one direction. Due to the shallow inversion height in the winter season, the pollutants are trapped in the narrow boundary, and consequently the pollution concentration becomes higher in the winters despite the emission being constant.  
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Figure 16: Wind flow vectors 10 m above the surface in the study domain at 12 AM, 6 AM, 9 
AM, 3 PM, 9 PM and 11 PM 

 
Figure 17: Diurnal variation of wind speed at different time period at Sa0 (Ratnapark), Sa1 
(Tahachal near to Ringroad), Sa2 (Bhaktapur), Sa3 (Near to Narayan Gopal Chowk) and Sa4 
(Sunakothi, Lalitpur) 
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Figure 17 shows the wind speed at different sampling locations where calm breeze events can be observed at most of the sampling points. Strong breeze, especially valley breeze, can be seen at the base of the high mountains as in sampling site Sa3. The valley breeze is comparatively stronger than the mountain breeze as the temperature difference between the valley base and the mountain is significantly higher during daytime than nighttime. 
4. Policy Recommendations  Air quality management in Kathmandu Valley has been a highly challenging and focal issue in recent years. There are many factors such as emission sources, types, topography, transboundary effects, etc. that need to be considered while developing air quality management plans. Soil-based dust and black soot from the combustion of fuel are the major pollutants in the Valley. Soil-based dust disperses in the atmosphere from all the constructions and demolitions, agriculture processes and the vehicle induced emission from the earthen road (through windblown dust and tires of the vehicles). For the sustainable management of the air quality in the Valley, KMC and its neighboring municipalities should work on a mutual agenda to make their efforts more productive. From this study covering a literature review, data analysis and dispersion modeling, some suggestions are recommended to the policy makers of the KMC for their future plans related to the city development. The simulation results show that the calm wind blows in the central part of the Valley where the emissions generated reside around the source which add up the pollution level in the Valley in the long term. Moreover, the pollution generated from the south and south-eastern part of the valley has less effect on the Valley air pollution. This leads to the following recommendations: 

● New development projects should be implemented in such locations which contribute to the least pollution. Similarly, if such projects are to be limited within the KMC, it is suggested to develop/locate such projects in the northern part of the valley.  
● Potential air pollution sources should be decentralized from the core Valley area to safe surroundings and also limit the emission sources which help to mitigate the air pollution impact in the Valley. Replacing the petrol/diesel-based public transportation to electric energy-based transportation in the core valley area could be one of the examples. 
● Urban greenery, pervious parking, farmland preservation, etc. are helpful for tackling the possible Urban Heat Island Effect in the core area of the Valley. 
● Municipalities should include air pollution hazards in the multi-hazard assessment while preparing risk-sensitive land use planning. Literature covering Kathmandu Valley Air Quality Management Action Plan 2076 shows that vehicle based, construction/demolition based, agriculture based emissions, etc. are the major pollutants in the Valley. Therefore, it is recommended to study in such affected areas in future. The additional recommendations for controlling the emission from these sources are: 
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● Strictly prohibiting the open construction and demolition in the Valley by developing the national construction and demolition guidelines. 
● Washing every construction/agriculture related vehicle before entering the approach road from construction/agriculture sites. 
● Designing the road in a way such that the soil from the bank of the road should not enter the main road via the tyres of vehicles, or wind and rainwater, etc. 
● Developing an integrated plan for facility development such that the maintenance is sustainable. This is important because road maintenance is frequent in the Valley due to the ineffective communication among different departments.  
● Developing a reliable vehicle emission testing facility and a policy guideline covering penalty provisions for polluted vehicles which should be made compulsory for all vehicles entering and running inside the Valley. 
● Developing awareness programs to control the open burning of municipal solid waste as well as the forest fires in surrounding areas. 
● Prioritizing emission less mass transportation and bicycling through inclusion of green technologies could be helpful in improving the air quality in the long run.  
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Mapping of Blue Infrastructure of Kathmandu Metropolitan 
City  Suraj Gautam   
Abstract Kathmandu Metropolitan City is the hub of Nepal’s urbanization. With the increasing urbanization and significant urban growth, there are several concerns regarding the status and conservation of the blue infrastructures. This study on Mapping of Blue Infrastructure of KMC has explored, assessed and mapped Hitis and ponds in the KMC based on the available literature, published reports and previous studies. The spatial and attributal information of 99 Hitis and 14 ponds were studied during the field visit. A total of 57 Hitis and 17 ponds that were either missing or unable to be located were recommended for further study. In the 32 wards, majority of the Hitis were found in Ward no. 15 and almost 64.65% of Hitis were found either dry or non-operational.The density of Hitis in the fringe areas (outer wards) were less but had good water flow as compared to the Hitis in core areas. The issues of conservation, drying up of the Hitis and ponds, encroachment issues are very much pronounced in the modern context and thus needs planning and implementation of conservation programs in the short-term. The strategic blue infrastructure network zoning of the city can be made to mark the buffer zones, land pooling and support urban expansion. With the participation from multiple stakeholders, the Recharge Kathmandu campaign of KMC can be strengthened and thus promoted towards restoration works. The increased understanding of the Hitis and ponds will not only contribute towards the historical and cultural importance, but will also support the urban ecosystem and integrated water resource management practices in the long run.  
Keywords: Hiti, ponds, blue green infrastructure, mapping, conservation.  
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1. Introduction 

1.1 Background The concept of blue infrastructure has gained a lot of attention in the last decade, especially in the context of sustainable urban development in the planning process (Rusche et al., 2019). The blue (water) and green (nature, plazas, and parks) components of Blue Green Infrastructure (BGI) is associated with the urban hydrological functions and also serves as a feature to protect against droughts, cloudbursts, flooding and several other hazards. The multiple dimensions of these infrastructures serves as a valuable asset to the ecosystem services (Maes et al., 2015). However, human activities and their interactions have modified the existing urban areas, landscape heterogeneity, functions and the urban environment. These interactions have made it complex to describe and characterize changing landscapes, land use and land cover classification techniques (Foody, 1996; Ju et al., 2003). Understanding of the blue infrastructure contributes to the maximization of physical and functional connectivity as well as to the optimization of multi-functionality in terms of social, ecological and economic benefits through water sustainability. The effective mapping of such attributes therefore necessitates the ability to identify and characterize water storage units and ground recharge units.  Blue infrastructures refer to water elements like rivers, canals, ponds, wetlands, floodplains, water treatment facilities, and so on. However, this study has focused on the study of the traditional blue infrastructures like Hitis and Ponds in the Kathmandu Metropolitan City (KMC). The Hiti system consists of components like Raajkulo (canals), Pukhu (ponds), Hiti (spouts), Tub (the wells), and Dhown (the drains). The Hiti system makes the utilization of ground water, rainwater and surface water to serve the water flow throughout the year. This system is aided by the collection of rainwater in the aquifers (layers of permeable rock, sand or gravel through which groundwater flows). For the maintenance of water flow throughout the dry season, infrastructures like ponds are built, which acts as a reservoir to recharge those aquifers. The ponds built nearby the Hiti were also fed by the Rajkulos (the canal systems) for the daily use of water. With the help of stone spouts, the Hiti system gets discharged which are generally constructed at manmade depressions. Hitis, generally have one or a number of stone spouts carved in different shapes like the shape of crocodile heads (crocodile or makara in Sanskrit is the vehicle of Ganga, the Goddess of water) and so on. It is assumed that most of the Hitis and Rajkulos were built during the Lichhavi period and King Mandev is believed to have built the first Hiti in Handigaun in 550 AD. The Hitis in KMC exhibits the blending of the indigeneous and traditional knowledge, socio-cultural practices, norms and values.  Traditional blue infrastructures like Hitis and ponds exhibit blending of the indigeneous and traditional knowledge, socio-cultural practices, norms and values. Despite the cultural and historical significance, the status of Hitis and ponds in KMC is not up to the mark. The growing population, urbanization, and modern rapid development has neglected and even encroached the traditional infrastructure like ponds, canals, and the stone spouts. Similarly, there are cases of disruption of the flow of the traditional delivery mechanism and issues of conservation of the traditional stone spouts and ponds in the city. The integrated centralized inventory of water networks in KMC has been missing. This study of mapping traditional blue infrastructures in the city involves the study of the status of the 
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Hitis and the ponds. The distribution of Hitis in KMC is not uniform. This study also assesses the status of the Hitis in the core areas (covering 11 wards which includes wards 12, 17, 18, 19, 20, 21, 22, 23, 24, 25, 27) and in the fringe areas (covering 7 wards which includes ward 6, 7, 8, 9, 10, 31, 32) as shown in Figure 1. 

 
Figure 1: Study area (core and fringe area) of Hitis in KMC 

1.2 Objective The general objective of the study is to understand, assess and map the Hitis and ponds in KMC. The specific objectives of this research are: i. Preparation of an inventory of traditional blue infrastructures (Hitis and ponds) of KMC with their attributes. ii. Development of a platform to visualize the information of Hitis and ponds in KMC. iii. Assessment of the operational, onservation and management status of the ponds and Hiti in the core and fringe areas of the city iv. Suggesting ways to improve the status of the ponds and Hitis. 
1.3 Study Limitation The  study of blue infrastructures was limited towards the study of traditional Hitis and ponds. Similarly, the study was mainly based on the information obtained through the available secondary datasets with ground validation at major locations. With the study being done in winter months, the discharge data was obtained for the dry season. Similarly, 
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due to the COVID-19 conditions, a thorough and extensive group discussion was not possible. However, this research, in the long run, can keep in track with all the potential resources. Further, the developed platform is also scalable onto several locations where KMC can take a leading role and share the learnings and dynamic platform to its sister and collaborating cities. The envisioned platform needs to be incorporated under the server and system of KMC which will require additional resources from KMC.  
2. Methodology  

2.1 Desk Study The desk study was carried out to explore the idea on the Hitis. Research on traditional blue-infrastructure mapping and initiatives studied is listed in Table 1.  
Table 1: Previous studies on the Hitis and Ponds 

Year Works/Publication Individual/Institution 1982 Kathmandu Nagar Chhetra Inventory (Pati, Sattal, Stone water spouts and open spaces) Kathmandu Valley Committee  1990 Dhunge dhara:A Case study of Three cities of Kathmandu Valley. Pradhan (1990) 1994 Water Conduits of Kathmandu Valley Becker-Ritterspach (1994) 1998 Restoration of traditional stone spouts in Sourcebook of Alternative Technologies for Freshwater Augmentation in some Asian Countries 
UNEP (1998) 

2002 The Pit Conduit Water Supply System of Kathmandu (VAASTU vol 4, May 2002), Prof. Sudarshan Raj Tiwari  2002 Ancient Newari Water-Supply Systems in Nepal's Kathmandu Valley Spodek (2002) 2008 Water Movements in Patan with Reference to Traditional Stone Spouts in Nepal: UN-HABITAT Water for Asian Cities Programme Nepal. UN-HABITAT
2008 Traditional Stonespouts Enumeration and Mapping NGOFUWS (2006) 2013 Dhunge-Dharas in the Kathmandu Valley-An Outline of their Architectural Development. Becker-Ritterspach (1994) 2016 A Comparative Evaluation of Stone Spout Management Systems in Heritage and non-Heritage Areas of Kathmandu Valley, Nepal (Ph.D Thesis). New Zealand: Lincoln University. 

Tripathi (2016) 
2018 “Kathmandu water spouts, lost and found cases” Khatri (2019) 2019 Survey of Hitis in ten municipalities of the Kathmandu Valley. Kathmandu Valley Supply Management Board  2020 Study of Ponds in Kathmandu Valley and Analysis of their Present Situation. Adhikari, Parajuli, and Adhikari (2020) 
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2.2 Inventory and Dataset Preparation This phase involved the collection and exploration of the inventories regarding Hitis from the different secondary sources. Open Street Map (OSM) platforms were used for the digitization, reference for field visit and system development phases. The necessary attribute data to characterize and describe the Hiti (e.g., availability of water, status of infrastructure, locations, age, etc.) was also prepared. Reviews included:  
• Digitization of Hitis and Ponds from Kathmandu Nagar Chetra Inventory (1982)  
• Data from Kathmandu Valley Water Supply Management Board 
• Status of Hitis, source, and the conservation activities. 

2.3 Field Study This phase focused on the collection of primary data through various field visits. A visual inspection of sites and natural settings of the research contexts was carried out. Global Positioning System (GPS) based surveys were performed by collecting information about the physical status, water flow status, photographs and several attributes which gives both the spatial and attribute data. 
⮚ Direct observation & stakeholder mapping: The observation and recording of spatial attributes and elements of Hitis were carried out. Similarly, the potential number of stakeholders were also identified along with their responsibilities and contribution. The provisions made by the institution regarding the Hiti and Pond mapping and conservation were also reviewed. 
⮚ Key informant interview with resource person and authorities: The interviews were mainly focused on the arrangement of meetings with different stakeholders, initiatives around preservation and protection of Hitis. The respondents were identified and information about the Hitis and Ponds were extracted. Necessary information relating to the status of the Hitis was collected in the form of survey forms. Closed one-to-one conversation and consultations are made to extract the information of the Hiti and its aspects. The exploration of the existing indigeneous and cultural practices for conservation (eg: Indra Jatra, Balachaturdashi, Naagpanchami) was also done. 

2.4 Web-based Platform Development The platform is capable of visualizing the spatial and attribute data in the map page under the boundary of KMC. The first landing page of the platform gives the basic introduction of the system as shown in Figure 2 and Figure 3.  The readable data can be fed into the system and various options of filters (like Select by Ward, Select by Operation Status, Select by Spout/pond, and so on) can be applied to visualize the system. Besides, this platform is also able to display the relevant images of the stone spouts on the left side of the map page and analytics on the right side. It is also able to cite and give acknowledgements to the important contributions and statements in the testimonial section. 
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Figure 2: Landing Page of the Platform for Hitis Mapping 

 
Figure 3: Map visualization page of the platform 

Coding and Development: This process involved the development of the backend system and a map visualization system for the frontend user with Graphical User interface. Similarly, it also incorporated the filter option to choose the relevant component in the visualization. The admin/superuser can upload the “.csv” format file and upload images of the respective components. This platform is able to distinguish and disaggregate ward-wise data in the city and look at the status of respective Hitis as per the requirement. It is also able to generate the status report of Hitis and ponds. 
Incorporation of Feedback: The feedback received from different stakeholders was incorporated in the system and subsequent changes were made.  
System Testing & Debugging: This involved the testing of the system and applying necessary debugging of problems in coding and other technicalities. 
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Web App: The developed web-app system is hosted at: https://bgi.utilitymaps.org/ and https://blueinfra.naxa.com.np/mappage. 
2.5 Data-Processing and Analysis This phase involved the processing of data that included data cleaning, categorization and preparation of the data in a readable format. The processed data was then fed into the system for the analysis. Besides, this part also involved the assessment of the capacity of ponds and its linkage to disaster risk reduction. The number of Hitis in operational and non-operational status was identified. Similarly, the status of the Hitis and ponds, its physical status, drainage conditions and measures for the conservation were also studied. 
3. Results and Discussion  

3.1 Source of Water Only 72% of the households in Kathmandu Valley have access to water (pipelines), while 10% of the households obtain water from different sources (MoUD, 2016). The households in Kathmandu fetch water through different sources such as private wells, KUKL and/or private tankers, stone spouts, public wells, bottled water dispensers, and public taps. Since the Municipal water supply in Kathmandu Valley has been found inadequate, sources like traditional stone spouts (natural springs) have also been important for poor urban dwellers.  Moreover, the traditional stone spouts have their own aesthetic and traditional value and act as sites of cultural heritage. However, due to urbanization, stone spouts seem to have dried up and some of them have also been encroached. 
3.2 Hitis NGOFUWS had conducted the enumeration of traditional stone spouts in 2004 and published a book entitled Traditional Stone Spouts: Enumeration and Mapping in the Five Municipalities of the Kathmandu Valley in 2009. 115 water spouts were identified from the inventory prepared by the Kathmandu Nagar Chetra Inventory (Pati, Sattal, stone water spouts and open spaces) in 1982. The spatial distribution of Hitis studied in this study is represented in Figure 4.  Out of 156 locations of Hitis visited during this study, only 99 (63.46%) of the spouts were found, while 57 (36.54%) of them could not be located as shown in Figure 5. The Hitis which could not be located during our field visit has been listed in Table 2. Of the visited 99 Hitis, during the months of January to March, only 35 (35.35%) water spouts were operational, while (64.65%) 64 spouts were dry and non-operational. As per the KII, Hitis like Gairidhara Hiti, Dhungedhara Hiti, Naxa Dhara, Pakku Dhara, Chahari Dhara, Dhobi Dhara, Suddhicharan Dhara, Macche Hiti, and so on have a good supply of water during the summer season but poor supply during the winter.   
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Figure 4: Spatial distribution of Hitis in KMC 

 
Figure 5: Existence of Hiti during the field survey 
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Table 2: Missing Hitis in this study 

S.N. Stone Spout Location 1 Dhara Airport2 Jadibuti  Airport Marga, Koteshwor 3 Arubari Dhara Arubari, Simaltar 4 Tanka Prasad Dhara Baburam Acarya Marga 5 Dhobi Dhara B Bagbazar 6 Bagbazar Hiti Bagbazar Bidhyut Pradhikaran 7 Balaju Dhara Balaju, Chakrapath 8 Tudal devi Baluwatar9 Bijuli Dhara A Baneshwar 10 Banja Hiti C Banju Tole 11 Boudha Hiti Baudha Dhara Tole 12 Bhimsen Marga Hiti Bhimsen Marga 13 Bhindyo Hiti Bhimsenthan 14 Bag Durbar Hiti Bhotebahaal 15 Bhubaneshwori Hiti (Gyan Dhara) Bhubaneswori Mandir Premises16 Binayak Dhara Chahabil Ganesh Marga 17 Dhungedhara Chandol 18 Ha Hiti Chasan Tole 19 Kailash Dhara Daurbar marga 20 Dhungedhara Dhalku 21 Yara Hiti Dhaungedhara 22 Gairi Dhara Gairidhara23 Gairi Gaun Gairigau 24 Sinamangal Hiti Gandaki Marga, Sinamangal 25 Gyolisang Hiti Gyolisang marg 26 Pancha Dhara Handigaun Marga 27 Turture Dhara Hatisaar Sadak 28 Tin Dhara Hattisar 29 Jamal Hiti Jamal Nachghar30 Jaybageswori Hiti Jayabageswori Mandir, Gausala 31 Dhungedhara Kamal Pokhari Naxal 32 Than Hiti Khuslechaur Marga 33 koteshwor Hiti Koteshwor, Chakrapath 34 Magargaon Dhara Lakhechaur Marga 35 Latibunga Hiti Lati Bung Galli, Paropakar 36 Mahadev Chau Hiti Mahadev Char Sadak, Sinamangal37 Maitidevi Hiti Maitidevi 38 Kothanani Hiti Maru Dhoka 39 Putali Dhara Near Pancha Kumari marg 40 Paknajol Dhara Paknajol 41 Panna Hiti Panmahiti marga 42 Dhungedhara Pepsicola43 Dillibazaaar Dhungedhara Pipalbot 44 Baburam Dhara Purano Baneshwor 45 Ramdarshan Marga Hiti Ramdarshan Marga Area 46 Gaucharan Dhara Sano Gaucharan 47 Simaltar Hiti shiromani Marg, Simaltar 48 Shreemarg Khursanitar Hiti Shree Marg, Khursanitar 49 Tilingtar Dhungdhara Shree Shiv Marg Tilingtar50 Dhara Shubarna Shamsher Road 
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S.N. Stone Spout Location51 Sano Dhara Simaltar 52 Simal Dhara Simaltar 53 Subidha Nagar Hiti Subidha Nagar 54 Saraswoti Dhara Swaraswati Nagar 55 Tamsi pakha Ga -Hiti Tamsi pakha 56 Tridev Dhara Tridevi Marg 57 Yenga Hiti Yengal ToleThe Hitis have gone dry and non-operational mainly because of the construction of buildings and roads in the vicinity, digging of boring, and so on. As per the KII with focal persons, several Hitis like Dillibazar Hiti, Poon Hiti, Lainchaur Hiti, Siddhi Hiti, Dhalku Hiti, Chwasapakha Hiti, Nyapacho Hiti, Kota Hiti, and so on went dry due to the construction of buildings near to the Hiti. Similarly, from the field survey, it was found that 81.82% of the Hitis were in their original condition, while 14.14% of them have been modified and supplemented with water from the tank, and 4.04% of them have received water from the existing pipeline.  There were several seasonal Hitis which have the flow during rainy seasons but look dry in our survey period. During the rainy seasons, there is a significant flow of water due to the infiltration of rainwater into the ground, while in other seasons, the infiltration is minimal. Around (31.31%) 31 Hitis had the presence of inscription while 68 (68.69%) water spouts did not have any inscription. Interestingly, from the KII carried out in the study area, it was found that there were no records of the Hiti being stolen in the past. The majority of the stone spouts had a single number of spouts. As per the field study, ward no. 15 of KMC had the highest number of Hitis. The ward-wise distribution of the Hitis is shown in Figure 6. 

 
Figure 6: Distribution of Hitis in different wards of KMC The study findings suggest that the water from the stone spouts is used for drinking, bathing, and washing. Besides these purposes, different kinds of festivals and cultural practices are also celebrated in the Hitis. From the KII with the locals, it was found that the people celebrate various festivals like Jatra, Nag Panchami, Shiva Ratri, Teej, etc by visiting the Hitis. Hence, Hitis also serve religious importances as shown in Table 3. 
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Table 3: Major cultural practices and festivals celebrated in the Hitis of KMC 

S.N. Name Longitude Latitude Religious Value 1 Pinas Dhara 85.33739 27.69509 Bathing during Teej festival 2 Bang Ganga Dhara 85.33781 27.69558 Bathing during Teej festival 3 Savana Hiti 85.23423 27.68723 Celebrate Nag Panchami 4 Battisputali Hiti 86.29782 27.6936 Celebrate festival on 16 Shrawan, establishment date of the Hiti 5 Nyapacho Hiti 85.30383 27.69762 Celebrated Shivaratri Nag Panchami 6 Chahari Dhara 85.29958 27.71028 Daily Puja and Nag Puja during Nag Panchami 7 DHobi Dhara 3 85.30622 27.71243 Daily Puja and Nag Puja during Nag Panchami 8 Kumale Dhara 85.33212 27.69795 Daily Puja/Worshipping in morning and evening 9 Lainchaur Hiti 85.31529 27.72039 Festival celebrated during (22 dhara purnima) 10 Kapurdhara B 85.31555 27.72366 Funeral ceremony 11 Dhobidhara A 85.33324 27.69866 Funeral ceremony  12 Ganesh Hiti 85.34466 27.71834 Ganesh Jatra 13 Bhagwati Baha hiti 85.32812 27.71208 Ghode Jatra is celebrated  14 Siddhicharan Dhara 85.29472 27.71947 Local people celebrate Nagppanchami and Shivaratri 15 Layakha Hiti 85.30518 27.70612 Maha shivaratri and Nagpanchami celebrated 16 Gairidhara 85.30274 27.71923 Mahashivaratri and Nagpanchami is celebrated  17 Pandhero Dhara 85.33451 27.68692 Nagpanchami celebrated 18 Rajarajyashwori Hiti 85.34805 27.70816 Nagpanchami, Funeral works 19 Bhatbhateni Dhara 85.33136 27.72026 Nagpuja 20 Pakku Dhara 85.30507 27.69775 Nagpuja during Nagpanchami 21 Thulo dhara 85.34037 27.67626 Nagpuja during Nagpanchami 22 Gaushala dhara 85.34513 27.70587 Nagpuja during Nagpanchami 23 Dhobi Dhara 2 85.30629 27.71219 Nagpuja during Nagpanchami 24 Ranibari Dhungedhara 85.32295 27.72904 Nagpuja is celebrated during Nag Panchami 25 Ban Ganesh Dhara 85.34646 27.70835 People celebrate Nag Panchami and daily prayers 26 Mahadev Dhara 85.3431 27.68021 Worshipping, Shivaratri 27 Sincha Dhara 85.33683 27.71862 Sapta and funeral ceremony 28 Balaju baaisdhara 85.30104 27.73372 Religious value and also as recreational park 29 Dhalku Sincha hiti 85.30576 27.71244 Worshipping daily in morning and evening 30 Kayeta Hiti 85.30927 27.70878 Worship purpose 31 Dhungedhara 85.3251 27.75604 Worshipping 32 Tulsi Dhara 85.29778 27.72711 Worshipping of Lord Krishna 33 Dhobi Hiti 85.31462 27.71926 Worshipping purpose 34 Chabahil Hiti 85.34682 27.71888 Worshipping purpose 35 Ram Hiti 85.36512 27.72719 Worshipping of Lord Ram 36 Dhapa Hiti 85.3467 27.71011 Worshipping purpose 37 Himtaj Dhungedhara 85.36669 27.69336 Worshipping purpose 
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From the field study, a number of issues were heard from the KII regarding the status of the Hitis: (i) drying up of the Hitis, (ii) encroachment (iii) extinction (iv) lack of maintenance, and (iv) conservation practices. Besides these, the rapidly growing buildings, roads and other infrastructures, constructing wells and borings without the due consideration to the existing channels, water resources have resulted in the drying up of the Hitis.  The high-rise buildings that require excavating larger foundations have also resulted in the obstruction of the old water channels. With the amount of increasing built up areas, the areas for recharge of the rainwater have also been sealing and decreasing. Different Hitis are used for the purpose of bathing, washing clothes, etc. and has resulted in drainage problems due to the use of soaps and shampoos. 
3.3 Comparison of Hitis in Core and Fringe   The status of Hitis in the core and fringe areas of KMC was studied. The distribution of Hitis in different wards of KMC is not uniform, thus the priority for Hiti conservation differs from one ward to other. Hitis in the core area refers to the inventory of the Hitis from our study in the wards 12,17,18,19,20,21,22,23,24,25,27 while the fringe area refers to the inventories in wards 6,7,8,9,10,31,32. From the study, it was found that in every 1sq.k.m. of area in the core areas of KMC, there were almost 8 Hitis while in the fringe areas, there were under 2 Hitis. Hence, the distribution of Hitis seems dense in the core areas. Referring to the dry season flow, Hitis in fringe areas have good water flow as compared to the Hitis in core areas. This is mainly because of the compact and dense infrastructures built in the core areas with less areas for recharge. Regarding the cultural point of view, there was not much difference between the Hitis in core and fringe areas, as people visit Hitis and celebrate festivals in both core and fringe areas as per the KII. Since a significant number Hitis are operational in the fringe areas as compared to the core areas, the households fetching water from it are also found greater in the fringe areas. Interestingly, as per the KII, there are no records of the Hitis being stolen. From the study, it was also found that there are no major strict rules enforced in the Hiti premises in both the core and fringe areas shown in Table 4.  
Table 4: Comparison of Hitis in Core and Fringe 

Particulars Hitis in Core Areas Hitis in Fringe Areas Area (km2) 2.51 18.75 Number 20 35 Number per sq.km 7.97 (8) 1.87 (2) In operation (flow) (Dry season flow) 15% (3) 42.86% (15)No flow (Dry season) 85% (17) 57.14% (20) Celebrating festival / religious value 40% 40% Inscription    20& (4) 25.71% (9) Physical status (Original as it was) 90% (18) 85.71% (30) No. of households fetching 315 2000+ RL 1218m to 1314m 1291m to 1332m Stolen in the past None NoneProvision of drainage 75% (15) 80% (28) Any strict rules in the Hiti premises 10% 14.28% 
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3.4 Ponds In this study, the inventories prepared by Kathmandu Nagar Chhetra in 1982 and the relevant literature were reviewed. Some of the ponds in our study area were dry and as per the KII, such areas are filled only during the rainy seasons while it remains completely dry in other seasons. According to the Kathmandu Nagar Chetra Inventory (1982), there were 16 ponds documented in Kathmandu as shown in Table 5. 
Table 5: Documented Ponds in KMC 

S.N. Name Length 
(ft) 

Breadth
(ft) 

Depth
(ft) 

Location Construction 
Date 1 Gahana Pokhari 75 40  Hadigaun 16th Century 2 Ikha Pokhari 210 92 20 Nyhooka, Kanyamandir 16th Century 3 Kamal Pokhari 350 175 35 Kamal Pokhari 19th Century 4 Naag Pokhari 72 Baagdurbar 19th Century 5 Naag Pokhari 125 65 Naag Pokhari, Naxal 1730 Sake Sambat 6 Kamaladi Pokhari 79.10 39.7 4 Kamaladi, Ganeshthan 18th Century 7 Pachali Bhairav Pokhari 200 25  Pachali Bhairav, Teku 20th Century 8 Dayashwor Mahadev Pokhari 7 4 12 Lazimpat  9 Pokhari 125 50  Hadigaun 18th Century 10 Ghoilesang Pokhari 200 50  Bauddha 19th Century 11 Pokhari 250 40  Kutubahil, Chahbil 19th Century 12 Raj Rajeshwori Pokhari 50 20 6 Raj Rajeswori, Pashupati 18th Century 13 Sorekhutte Pokhari 100 50  Sorrekhutte 1864 B.S 14 Nag Pokhari (Bhagwansthan) 80 50  Chahbil 18th Century 15 Pokhari 180 150  Haribhawan, Sundhara 17th Century 16 (Nhu Pukhu) Rani Pokhari 590 460 3.7 Ratna Park 17th Century 

Only 9 ponds out of 16 identified by Kathmandu Nagar Chetra Inventory (1982) were found to be present, as shown in Figure 7.  
Rani Pokhari (Nhu Pukhu) was built by the then King Pratap Malla in 1670 to mourn the death of his youngest son and console his wife. The pond had a temple at its centre built in the Granthakut (Shikar architecture) model. The earthquake of 1934 resulted in the collapse of the temple. However, it was reconstructed by the then Prime Minister Juddha Shamsher Rana in the Gumbaz style, a common architectural design during the Rana regime. But then, Gorkha Earthquake 2015 also destroyed the Balgopaleshwor temple.  It took almost five and a half years to complete the reconstruction of the Rani Pokhari restoration project. The reconstruction project, initially, was designed as a recreational 
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space by merging Shanti Batika and Ratna Park. However, there were serious concerns and protests on the proposed concept and the reconstruction was then halted. The problem was later solved after adopting the suggestion of the reconstruction of Balgopaleswar temple in Granthkut style from the Malla Era. The pond was initially provided with few underground borings but it was soon closed after the activists demanded measures to conserve underground water. The pond is now equipped with the rainwater harvesting system from the roof of Tri-Chandra College in the east and Durbar High school in the west and Biswojyoti complex in the north. The dimension of the ponds is 163 metres by 126 metres which has been filled upto a height of 5.2 feet with a capacity of almost 30 million litres of water since September 20, 2020. 

 
Figure 7: Existing status of ponds 

Ikha Pokhari, which lies in the premises of Kanya Mandir School, is believed to have evolved in the 13th century Lichhavi Period. It lies within the settlement area and mainly serves as a rainwater reservoir in order to recharge the ground. It has its own historical, social and cultural importance as the KII suggested that there is a belief that the water of Ikha Pokhari once was used to cure eye problems. Besides, the pond currently has dried up and looks like a playing ground or a field.  Considering the school request and public consent for its conservation, the Department of Urban Development and Building Construction prepared a Final Report and Summary of cost estimate of about 3.26 crore for the Conservation Plan of Ikha Pokhari in 2007. However, the implementation part has been deemed to be very poor. The major reason for the drying of the pond has been due to the heavy extractions of ground water and installment of a deep boring around the periphery of the pond for the water supply in nearby communities. Besides the inventory of Kathmandu Nagar Chetra Inventory (1982), following ponds were also identified during the field survey, which are shown in Table 6. 
Table 6: Identified ponds during the field survey 

S.N. Name of Ponds Location Coordinates 1 Balaju Baishdhara Balaju Bypass 27.7339760, 85.302276 2 Machha pokhari Futung  27.7355340, 85.303736 3 Bhuikhel Pokhari (Thulo Pukhu) Swoyambhu 27.713754, 85.293547 4 Bahati Pokhari Sorakhutte 27.721119, 85.309731 5 Museum Marga Pokhari Swoyambhu 27.70414, 85.29473 
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Several ponds have been identified in the past in the KMC. However, many of them have already disappeared, and only a few of them still exist. One of the biggest ponds in Kathmandu, Lainchaur Pokhari, is no longer available as the area has been now occupied by the building of Nepal Scouts. Similarly, Sindhuwaal Pokhari in Naxal, is also no longer available as the area has been inhabited by the Police Head Quarter Office. Bal Mandir Pokhari in Naxal has now been transformed into Nepal Children’s Organization Office. Interestingly, as per the KII with the locals, the place where BacchaPokhari pond was located in the past has now got the Bacchapokhari lane in Naxal. Due to the excessive extraction of ground water from the Puwa Pokhari of Hadigaun, the pond became dry thereby resulting in its deterioration.  Lamh Pokhari in Chahabil, which was also known as Jumbu kunda, acted as a buffer for protection from flooding. It started retaining and piling sediments, which later resulted in filling up the pond (Adhikari et al., 2020).  The problem of sedimentation has not only deteriorated and reduced the size of the pond, but has also resulted in the degradation of the aquatic environment.  Different ponds like Kaitahitimani Pokhari in Kalimati, Nag Pokhari in Sundhara, Matule Pokhari and Pachali Bhairav Pokhari in Teku, Hattisar Pokhari in Hattisar, Nag Pokhari and Lamh Pokhari in Chahabil, Kumari Ganesh Pokhari in Baneshwar, etc. have already vanished. Some of the ponds like the pond in Bhairabsthan Margh were destroyed during the Rana regime. Similarly, the ponds near Baluwatar, Ganesthan and Bishal Nagar were granted to the locals as caretakers for their shelter by the then King, thus transferring the ownership to the locals who later destroyed the pond.  When the ponds and Hitis were built in the past, the recharge of groundwater by rainfall alone was not sufficient. The source of water on the ponds were Rajkulos (the canal systems) for a long time. However, the traditional Rajkulos have either been damaged or not well maintained, thereby blocking the water movement on the channel system. Because of the Rajkulos not providing sufficient water and sufficient recharge, the number of ponds has already deteriorated.  The study from our field survey, KII with focal persons and the study from Adhikari et al. (2020) suggest the following missing ponds in the KMC (Table 7). 
Table 7: Missing ponds in KMC 

S.N. Name Location Modern Day Existence 1 Sindhuwaal Pokhari Naxal Police Headquarter 2 Bachha Pokhari Naxal Residential Buildings3 Bal Mandir Pokhari Naxal Nepal Baal Sangathan Office 4 Hattisar Pokhari Hattisar   5 Matule Pokhari Teku Ambe Building 6 Pachali Bhairav Pokhari Teku   7 Kaitahiti Mani Pokhari Kalimati Market8 Nag Pokhari (Bhagwansthan) Chahbil Monastry 9 Lamh Pokhari Chahbil Lions Club 10 Sorekhutte Pokhari Sorekhutte Guthi 11 Puwa Pokhari  Hadigaun Residential Buildings 12 Bhimsensthan Pokhari Hadigaun Residential Buildings 
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S.N. Name Location Modern Day Existence 13 Lainchaur Pokhari Lainchaur Buildings 14 Khicha Pokhari Sundhara15 Sundara (Nag Pokhari) Sundhara Buildings 16 Nagpokhari Pokhari Bagdurbar   17 Pokhari Haribhawan   
The information from KII suggested that the number of irrational anthropogenic activities like the construction of large buildings, hotels, drainages and pipelines across the path of old channels resulted in the current status of the ponds in KMC. The haphazard construction of wells, hand pumps, and deep borings has also resulted in the huge extraction of ground water and deterioration of ponds. The KII also suggested that the issues of land ownership, encroachment, sensitivity, political support, dedicated institutional setup/mechanism, poor legislation and issues of implementation has also led towards the improper management of ponds.  
3.5 Budget Allocation For the fiscal year 2020/21, the budget allocated for the heritage is 6.65% (excluding conditional plan) as shown in Table 8. The heritage budget is allocated for the reconstruction, repair and maintenance of Ponds, Hitis, temples, Bihars, Gumba, Guthi, Pati, Sattal, Chautara, Kriyaputri building, entrance door, incinerator, funeral, etc. 
Table 8: Yearly Budget and Program of KMC for 2020/21 

S.N. Department/Branches Budget (in Rs. '000) Percentage 1 International Relation 44500 0.27 2 Internal Audit 1800 0.01 3 Law 24500 0.15 4 Agriculture 36500 0.22 5 Land Consolidation project 960826 5.85 6 Public Health 293100 1.78 7 City Police 26500 0.16 8 Animal Service 30900 0.19 9 Infrastructure Development 3781106 23.02 10 Infrastructure (Ongoing Plan) 1902914 11.58 11 Province and Grant (ongoing) 289850 1.76 12 Administration 172000 1.05 13 Administration expenses 1806240 11.00 14 Building Permit 11000 0.07 15 Revenue 56500 0.34 16 Environment 246000 1.50 17 Environment (ongoing Plan) 39267 0.24 18 Finance 6500 0.04 19 Disaster Management 179500 1.09 20 Education 166906 1.02 21 Federal and other Grants (ongoing) 1120755 6.82 
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S.N. Department/Branches Budget (in Rs. '000) Percentage 22 Auditorium 17000 0.10 23 Heritage 1092934 6.65 24 Heritage (ongoing Plan) 159431 0.97 25 Conditional (Ongoing Plan) 99418 0.61 26 Conditional Province 125000 0.76 27 Conditional Federal 1159500 7.06 28 Cooperative 18500 0.11 29 PPP 6500 0.04 30 Social 1622400 9.88 31 CPC 179500 1.09 32 Order 63000 0.38 33 Information 284500 1.73 34 Information Metro 32500 0.20 35 Hanuman Dhoka Durbar Area Conservation Program 369979 2.25  Total 16427326 100 Source: Yearly Budget and Program of KMC for 2020/21. The budget for Ikha Pokhari Reconstruction, Rani Pokhari Area development, Rani Pokhari Beautification, Kamalpokhari conservation, repairs and beautification works have been allotted from the Infrastructure and Infrastructure (ongoing) headings. Besides, under the Heritage Department, following budgets are allotted for the Hitis and ponds. However, considering the budgets allotted for Heritage (Table 9) and Heritage (ongoing Plan), the proportion of budget for Hiti and ponds is only 1.92%. 
Table 9: Budget allocated for hitis and ponds 

S.N. Name Ward Budget 
(in Rs. '000) 1 Dhobichaur Dhungedhara 2 2000 2 Dhungedhara area construction and repair 3 2500 3 Pashupati Bankali Pond conservation, Dhungedhara and Park 8 10000 4 Baneshwar Battisputali Dhungedhara reconstruction 9 3000 5 Dhungedhara Conservation, Thapagaun 10 1500 6 Hiti Pokhari Pati Reconstruction 1 5000  Total  24000 Considering the four fiscal years, it is found that the budget allocation for the Heritage has an increasing trend. However, the percentage of allocation of budget for Hitis and ponds out of the Heritage Budget does not seem progressive.  Figure 8 shows the trends of budget allocation for Hitis and ponds. The amount of budget allocated for Hitis and ponds by the local users, committees, local clubs, conservation Guthis, cultural clubs, Tole development committees has not been included in the Hitis and ponds budget. 
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Figure 8: Budget Allocation for Hitis and Ponds in 4 fiscal years 

3.6 Legal Provisions for Conservation of Hitis and Ponds A study by Dixit and Upadhya (2005) suggested several initiatives for augmenting groundwater resources by artificial recharge (AGRAR). The study assessed the groundwater aquifers of the Kathmandu Valley and segregated them into Northern Groundwater district (NGD), Central Groundwater District (CGD), Southern Groundwater District (SGD). Similarly, the study also gave prospects on the artificial recharge through the following ways: i. Rooftop water harvesting and injection methods, ii. Constructing ponds,  iii. Recharging through Rajkulos,  iv. Using agricultural fields as natural recharge zones and  v. Injecting surface water into deep wells. This study gave ways forward to contribute for the ground water recharge and water harvesting as a way to supplement water supplies in Kathmandu. The overall idea was to maintain and execute the entire Hiti system in a sustainable manner. Similarly, for the conservation of stone spouts, “Declaration of the National Convention on Stone Spouts of 2007” was made which had the following provisions (UN-HABITAT, 2008):  
● The ownership of traditional water sources, including stone spouts is given to local authorities.  
● The policy lacking in the field of stone spouts and source conservation will be addressed by the Government of Nepal. 
● Local authorities will take the responsibility of preparing maps of the stone spout system from source to sink along with cadastral mapping. 
● Historical stone spouts will be declared as national heritage.  
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● For the conservation of watersheds and aquifers, the government will declare the area as a watershed area.  
● The annual budget will be allocated for stone spouts and source conservation.  
● The municipalities will organize local communities, including women in formal user groups and strengthen them for the conservation of stone spouts and sources.  
● Sithi Nakha festival will be celebrated as the national festival of sanitation and organize programmes of traditional water source conservation on that day.  
● Acts will be promulgated to control unauthorized use of groundwater.  
● Concrete programs will be set on stone spouts and source conservation by national and international non-governmental organizations.  
● Concrete policies, programs and resources will be adopted for the conservation of stone spouts and their sources by local and central government.  The Declaration highlighted the need for the formulation and adoption of policies governing stone spouts, promulgation of Acts regarding stone spouts, budget allocation, formation of formal users’ group, ownership issues and so on. Similarly, it also made the call for the celebration of Sithi Nakha, a national festival to promote traditional blue infrastructures (UN-HABITAT, 2008). Sithi Nakha festival is one of the innovative ways of celebration which gives continuity to the historical practice of thoroughly cleaning traditional water supply systems such as spouts and wells. Besides, auspicious days were selected to carry out cleaning and maintenance activities of stone spouts by Guthis. The workshop identified some key actions for effective implementation which included: 
● Publicizing traditional stone spouts as national heritage as per the Ancient Monument Conservation Act, 2013.  
● Sensitizing Department of Land Revenue and Department of Survey about the declarations and working with them in conservation efforts while considering the Ancient Monument Conservation Act, 2013 together with: 

–  Traditional Stone spouts Enumeration and Mapping, NGOFUWS 2009  
– Second Annual Report, KUKL 2009  
– Situation of Traditional Water Spouts in Kathmandu Valley, ICON/UNESCO. For the purpose of Hiti conservation, several stakeholders like UNESCO, UN Habitat, Water Aid, NGO Forums, must be involved. Several Tole Sudhar Samitis and local user committees have been formed working with the municipalities. The projects like renovation of stone spouts, rainwater harvesting for artificial groundwater recharge, constructing water treatment and distribution systems, have also been initiated under the participation of different stakeholders (UN-HABITAT, 2008).  Nepal is committed to pursuing and achieving the Sustainable Development Goals (SDGs) by 2030.  The right to drinking water in Nepal has been protected by the Constitution of Nepal, 2015 in Article 25, sub-article 4 of Part 3 – Fundamental rights and duties (Nepal Law Commission, 2015). The water and sanitation related targets in SDG-6 are inherent in the 
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country’s periodic development plan and guided by Nepal's WaSH Sector Development Plan (SDP 2016-2030).  The Constitution of Nepal, 2015 has accorded a high priority to protect, promote and use of water resources. Article 30 of the Constitution of Nepal, 2015 states the right regarding clean environment protection of environment. It states that ‘Each person shall have the right to live in a healthy and clean environment’. Similarly, the Constitution has also suggested policy provisions to make multi-purpose development of water resources.  The conservation, management and the rational use of natural resources has been envisioned by the Constitution and thus has suggested that the State shall pursue a policy of prioritizing national investment in water resources based on people’s participation and contribute to making it a multi-utility development of water resources. Similarly, the Constitution also envisions building a sustainable and dependable irrigation system by controlling water-related natural disasters with the management of the river systems. Thus, these provisions make a clear view for the rational use of the water resources.  The Constitution has mandated the federal government to conserve water resources and develop policies and standards for multi water uses. Similarly, it has mandated the provincial government to manage water resources within their provincial jurisdiction while the drinking water and watershed management is under the jurisdiction of the local government. However, water resource management is also under the concurrent rights of the state, province and local government. The jurisdiction of federal, provincial and local government as summarized by Regmi & Shrestha (2018) is shown in Table 10. 
Table 10: Central, provincial and local jurisdiction for water resource management 

Jurisdiction Scope Central jurisdiction International boundary rivers, policies relating to conservation and multiple use of water resources, National and international environment management, national parks, wildlife reserves, and wetland, national forest policies, carbon services, land use policies, human settlement, development policies, tourism policies, environment adaptation Provincial jurisdiction State level electricity, irrigation, and water supply services and navigation, use of forests and waters and management of environment within the state Central and Provincial jurisdiction State boundary river, waterways, environment protection, biodiversity, utilization of forests, mountains, and forest conservation Local jurisdiction Local market management and environment protection, irrigation, water supply, small hydro-power projects, alternative energy, protection of watersheds, wildlife, mines and minerals Central, Provincial and Local jurisdiction Services such as electricity, water-supply and irrigation, Service fees, charges, penalties and royalties from natural resources, forests, wildlife, birds, water uses, environment, ecology and biodiversity, royalties from natural resources. In order to successfully implement the strategic actions for the conservation of traditional blue infrastructures, there should be multisectoral collaboration and coordination among municipalities, Ministry of Water Supply, Kathmandu Valley Water Supply Management Board, Kathmandu Upatyaka Khanepani Limited, High Powered Committee for Integrated Development of Bagmati Civilization, and Kathmandu Valley Development Authority, among others. Additionally, Ministry of Urban Development in collaboration with Ministry 
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of Water Supply, Ministry of Federal Affairs And General Administration, Ministry of Health and population, KVDA, DUDBC, KVWSMB and metropolitan cities/municipalities should prepare strategic action for the conservation of Hitis and Ponds in Kathmandu Valley. 
4. Policy Recommendation  Despite the multisectoral engagements and efforts to identify, map, assess and preserve the traditional blue infrastructures (Hitis and ponds), there are several issues in effective implementation. The rapidly increasing urbanization and haphazard constructions have not been adhering to the long term and sustainable approaches for the development of infrastructures. Several case studies of ponds like Bal Mandir Pokhari, Bachha Pokhari ponds, etc. from this study signifies that the urban infrastructures seem to receive higher priority thereby leading to the encroachment and extinction of traditional blue infrastructures.  The study from the KII also suggests that the construction of large buildings and other infrastructures has also resulted in the reduction of percolation and the recharging of aquifers, blockage of traditional channels, and deterioration of ponds. The increasing population, urbanization and water demands, if not taken with due consideration in time, will result in a crisis situation in the very near future.  The value of the contribution of blue infrastructure towards the natural ecosystem seems to have been hardly recognized. The specific plans and policies are to be enacted and implemented in every possible way for the sustainable management of traditional blue infrastructure. Thus, in order to contribute to the preparation of inventory as well as the management of Hitis and ponds, following recommendations are made: 
Short Term Recommendations 

A. Planning and implementing immediate conservation programs for ponds and 
hitis: This study has recommended the conservation of missing and non-operational traditional blue infrastructures in KMC. In order to assess and conserve the traditional blue infrastructures like ponds and hitis, the local government should take the lead and plan for the potential activities. For this, the following activities can be implemented in short term. 

• Developing and installing Information boards regarding the importance and significance of Hitis and Ponds. 
• Prioritizing Hitis and ponds based on its operational status. 
• Allocating budget for regular cleaning and maintenance works. 
• Preparing a study team to understand the dynamics of Hitis and ponds during the rainy season. 
• Enacting strict rules and regulations through inscriptions and local institutions like Guthi and clubs. 
• Ensuring Multi-stakeholders’ participation and participatory approaches. Different conservation activities should be planned and implemented as shown in Table 11. 
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Table 11: Convervation activities that should be preserved 

S.N. Activities Level Interval 1 Celebration of regional festivals like Sithi Nakha Municipal, Local  Every Year 2 Regular cleaning and maintenance activities Local and Participatory Every month 3 Celebration of cultural practices like Indra Jatra, festivals like Nag Panchami, Shiva Ratri, and so on. Ward and Municipal Major festivals 4 Capacity building and preparing locals to update the inventories and status of ponds and Hitis, measuring flows (Preparing citizen scientist) Municipal, Local Regular interval  
Medium-term Recommendations (2-3 years) 

B. Treating root causes, not symptoms (Preparation of blue infrastructure network 
zones and buffers for KMC): KMC should work on the identification of the root causes for the existing status of the Hitis and ponds. This can be done through the preparation of a network map of traditional blue infrastructures like Hitis, ponds, rivers, modern systems like pipelines of the city, and so on. The urban expansion and development of the infrastructures should be in accordance with the existing blue infrastructure network map in the city and shouldn’t block the channels or affect the aquifer and groundwater recharge. Similarly, following considerations should be made:  

• Buffer Zones: Preparing buffers and demarcation of critical zones from the networks of blue infrastructures while constructing new infrastructures. 
• Land Pooling and Acquisition: Blue Infrastructure Network map of the city should be properly assessed before going for the Land acquisition Process and New Urban Expansion areas. The proposed infrastructures should not obstruct or disturb the channel and its elements. 
• Maintaining Ground Coverage Ratio: As per the building byelaws, KMC has made provisions for the 30-40% of the land allotted for open spaces. The new houses seem to have been constructed with 60-70% of the occupancy of the total land. This should be implemented in the commercial areas as well, as they seem to have maximum ground coverage.  
• Foundation Depth: As per the field survey, the reduced level of stone spouts are generally found 5-10 ft below the existing ground level. The mandatory rule of thumb and even the building practices in KMC suggest the foundation depth to be 5-6 ft. Thus, in order to protect the water channels, blue infrastructure zoning has to be taken into consideration. 
• Deep Borings: The haphazard digging of bore holes and extracting of excess ground water should be strictly prohibited. Special considerations and restrictions should be made for the blue infrastructures of heritage zones of KMC. 

C. Effective implementation of “Recharge Kathmandu” campaign: The campaign 
Recharge Kathmandu was launched in 2019 which envisions the provision of recharge pits, recharge trenches, rain gardens, and so on. The existing deep borings in different areas 
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of KMC has resulted in the huge extraction of water and depletion of aquifers. In order to contribute to the percolation and recharge of the groundwater, KMC has been aiming for wise implementation. However, the implementation part is not sound yet. Following provisions can be opted for the effective implementation of this campaign: 
• Identification of the areas like open spaces of school buildings, apartments, and hospitals and making mandatory provisions to make a hole in an effort to increase the underground water level of the city. The rainwater and extra water from household activities will be collected and passed through the recharge wells and pits to increase the underground water level. 
• Subsidy policy in building taxation: A residential building having provisions for Recharge Kathmandu campaign or contributing significantly to the artificial recharge of ground water resources shall be provided with subsidies or a reduction in municipal tax while obtaining building permit system. 
• Guidelines for the allocation of spaces for recharge: Every public and private building should allocate a minimum area for the provision of pits/trenches and open spaces for the purpose of recharge. 

D. Exploring multiple solutions and implementing the best alternatives: The issues identified in this study can be a baseline to explore multiple solutions that can contribute towards the conservation and restoration of blue water infrastructures. Some of the possible approaches should be: 
• Development of flagship program: Planning of the flagship program for the restoration and revitalization of missing Hitis and ponds should be prepared. 
• Launching of various participatory campaigns like Mero Hiti, Pokhari, Mero 

Abhiyan in coordination with the locals and the municipal authorities,  
• Augmenting modern piped system to the non-operational/dried hitis and 

ponds: As per the KIIs with the locals, some water spouts are still the major source of drinking water to many households in the city. Similarly, the ponds and stone spouts which are non-operational or which have been staying dry for a long time should be analyzed and studied for its restoration. It can also be augmented with the existing modern pipelines so as to supplement the water supply in this city, especially during winter seasons. This will also help in the promotion of aquatic ecosystems and biodiversity. KVWSMB has also been investing in the establishment of the Water ATM Service/Pani Padhero in the different areas of the city to provide safe drinking water to the public at a low cost. However, the non-operational stone spouts seem to have received less priority. 
E. Establishment of monitoring, evaluation and reporting unit: There is a municipal authority to allocate the budget and also keep in track with the status of the implementation of planned activities. It is very much essential to establish a dedicated monitoring system for the mapping and assessment of the blue infrastructures like Hiti, ponds, and so on. The flagship programs, budgeted activities, conservation initiatives and implementation prospects should be reviewed through the monitoring system in order to prepare a regular progress report of the infrastructures. The regular monitoring, evaluation and reporting should include the following: 
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• Allocation of a core and dedicated Monitoring and Evaluation Unit for maintaining and updating of the information related to the inventory of the water heritages, 
• Provision of trained Human Resource for the regular monitoring and maintenance, 
• Recording a daily discharge of Hiti throughout the year to get an idea about the dry season and wet season flow, 
• Assessment of the planned budget and implementation status of the activities, 
• Assessment of the encroachment status, 
• Regular Monitoring of the drainage and water logging problems, 
• Documentation of the on-going initiatives, and progress update. 

Long-Term Recommendations  

F. Improving the understanding of blue infrastructure: The information regarding the contribution of blue infrastructures like ponds and Hitis to maintain the ecosystem and ground water conditions should be well disseminated at the household level. Blue infrastructure can serve to develop a sponge city contributing to the reduction of urban heat island effect and issues related to groundwater management, problems of water logging and urban flood issues. It also promotes cultural practices and adds  aesthetic value. The water environment can also contribute to the management of the ecosystem and urban biodiversity.  The proper understanding of the blue infrastructures can enhance the urban livability and can even contribute to the various disaster risk reduction measures like fire fighting. It requires a good understanding of the context, which can be improved by: 
● Building up an internal stock of knowledge: The understanding of the importance of blue infrastructures in the urban landscape is possible through the improvement of general knowledge and capacity of the local government as well as the local stakeholders. This can be done through a review of best practices, examples and study of similar case studies and recommendations. 
● Adpting participatory approaches integrated with water resource management practices: The community level participation will support the immediate implementing body like municipalities and other line agencies in the preparation of the inventories and assessment of their status. 
● Learning from the pilot initiatives and indigeneous knowledge: Implementing the pilot initiative in a sound manner can set a benchmark for the development of similar activities in the long run. Similarly, the traditional and indigeneous knowledges on Hiti, channels, and the flow network can be a good lesson for the establishment and conservation of a similar system. Also, the indigeneous knowledge can be blended with the integrated water resource management practices to explore the benefits of water heritages. 
● Turning wastelands into wetlands: Traditional water heritages which have already dried or been covered with waste can be converted into wetlands. 
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● Considering the cultural, historical values, range of benefits, and its contribution to the ecosystem, the significance of the conservation of ponds and hitis should be identified along with stakeholder mapping and their delineation of the roles.  
● Preparing plans for the sustainability of Hiti/Board/Guthi/user committee for conservation. Table 12 summarizes the long-term management of blue infrastructures. 

Table 12: Framework for the long-term management of blue infrastructure 

S.N. Function Related Activities Involvement 1 Planning and Development Collection, recording, and analysis of data, status Municipal Authority, Community 2 Design and Engineering Sustainable management of the Hitis and ponds. Preparation of blueprints, master plans Municipal Authority, Conservationist 3 Application and Funding Preparing proposals and Applying for the possible budget on conservation plan, Master plan, sustainability of the heritage. Municipal Authority 
4 Participatory Engagement Implementation of the initiatives, Ownership and Management of the heritages, developing sustainable solutions with integrated approaches 

All Stakeholders 
5 Communication and Networking Improving Awareness of stakeholders, information dissemination through publications, web apps, video documentaries, features, policy dialogues 

All Stakeholders 
6 Construction and Restoration Restoration and reconstruction of the heritages Municipal Authority 
7 Use, Operate and Govern Activities and knowledge for the operation and optimum performance of the infrastructure Execution and Management of the resources 

Local Stakeholders, Municipal Authority 
8 Monitoring, Evaluation and Reporting Regular monitoring and tracking of the information, dynamic inventory, mechanism for reporting Municipal Authority, Local Stakeholders 
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Assessment of Biomass and Carbon Stock Potential of 
Avenue Plantation around the Ring Road of Kathmandu 
Valley for Mitigating the Impacts of Global Climate Change Nabin Raj Joshi   
Abstract This study presents a comprehensive baseline of carbon stock potential of avenue plantation around the Ring Road. A total of 40 permanent sample plots were placed randomly for the detailed biomass and carbon assessment. Mainly two carbon pools – above ground (trees, saplings, and herbs and grasses) and below ground (root) – were considered in the detailed assessment. The assessment recorded a total of 9 different species of seedlings, 19 species of saplings and 25 different species of trees in the avenue plantation sites. The distribution of trees based on their diameter class showed an interesting pattern.  Around 67% of trees had a bigger diameter class (10 -70 cm), while around 33% of young trees had a lower diameter class (less than 10 cm). On average, the mean seedlings, saplings and tree density were found to be 2149, 585 and 185 per hectare respectively. The mean tree basal area and mean sapling basal area were calculated as 0.33 and 8.04 m2 ha-1 respectively. The mean carbon stock per hectare in the avenue plantation of Ring Road area was found to be 24.03 tCha-1 and the total carbon stock was found to be 7,785.72 tC. Likewise, the total baseline tCO2e stock in the avenue plantation was found to be 28,573.60 tCO2e. The net carbon dioxide emission due to the vehicle movements in the Ring Road was calculated to be 42,574.40 tCO2e. There was a deficit of carbon dioxide in terms of stock in the avenue plantations by 14,000.80 tCO2e (i.e., 3815 tC). This implies that the existing plantation in the Ring Road area is unable to sequester/offset the carbon dioxide that is emitted through the transportation sector. Thus, open spaces like riverbanks and other public lands, in which urban forests could be developed have to be planned for green infrastructure and plantation of multipurpose trees.   
Keywords: Biomass and carbon, carbon emissions, climate change, avenue plantation  
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1. Introduction 

1.1 Background Trees including green vegetation store about 80% of all aboveground and 40% of all belowground terrestrial organic carbon, making forest ecosystems crucial to maintaining the global carbon balance and mitigating climate change (IPCC, 2001). Forest carbon sequestration is a measure that can be taken to mitigate climate change. But the amount of carbon stored in forests differs according to spatial and temporal factors such as forest type, size, age, stand structure, associated vegetation, ecological zones, management regimes, among other things. Forest management and associated silviculture treatments are key determinants of forest carbon dynamics. Vegetations, along with associated soil types, are viable sinks and are making significant contributions to sequestering atmospheric carbon, thus mitigating the impacts of climate change. To quantify the amount of carbon sequestered, temporal stocks of carbon within various forest strata need to be assessed.  Reducing emissions from deforestation and forest degradation along with conservation and sustainable management of forests in developing countries (REDD+) is emerging as an effective tool to mitigate and adopt the impacts of global climate change (Angelsen, 2008; FAO, 2011). The fourth assessment report of the Intergovernmental Panel on Climate Change (IPCC) has estimated that the forest sector contributes 17.4% of all greenhouse gases from anthropogenic sources, most of which is due to deforestation and forest degradation (IPCC, 2007). Stern (2007) observed that controlling deforestation and forest degradation is a cost-effective way to reduce greenhouse gas emissions. Based on the scientific evidences, the Conferences of the Parties to the United Nations Framework Convention on Climate Change (UNFCCC COPs) after the 13th session (COP 13) in Bali, Indonesia outlined a long-term cooperative action and called for enhanced national and international actions for operationalizing REDD+ to reduce greenhouse emissions and address climate change adaptation and mitigation in developing countries.  Uncertainty in the forest biomass and carbon sequestration rates in the region is largely because average biomass values have been used in most calculations to estimate the carbon flux till date. The possibility that deforestation, chronic disturbances and topography will result in forest biomass that is significantly different from the average values, and linking specific locations of disturbance and topography with geographically specific estimates of biomass would improve estimates of carbon fluxes. Air pollution and greenhouse gas emissions due to the diverse anthropogenic activities have been a crucial issue at the present in mega cities like Kathmandu.  The transportation sector is one of the major energy consuming and global greenhouse gas emitting sectors (Bajracharya and Bajracharya, 2013). Fuel consumption has been increasing in the past few decades in Nepal, especially in Kathmandu Valley, due to rapid modernization and increasing population that have been causing various emissions in our surroundings and thus, creating various environmental problems. The principal emissions from vehicles are greenhouse gas i.e. CO2, N2O and CH4. The main gas emitted is CO2 which is directly associated with the volume of fuel consumed and the type of fuel used (petrol and diesel). The major sources inviting the environmental pollutants can roughly be divided into stationary and mobile sources. Stationary sources include installations for the 
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industrial processes. Mobile sources include various means of transport such as city buses, trucks (heavy and mini), passenger cars, vans, motorbikes (bike and scooter). This study has focused on CO2 emissions in Ring Road area transportation in Kathmandu Valley (KV). In this context, an assessment of the biomass and carbon stock/sequestration potential of the road side avenue plantation in the Ring Road areas of Kathmandu Metropolitan City (KMC) seems very crucial to know how much biomass and carbon is being stocked and absorbed in these different types, aged, sized trees as well as how much carbon is being emitted per day in the same area by the vehicles. This will give an idea on how much carbon is emitted and how much is being sequestrated by the roadside trees/plants. This will provide an idea to the policymakers on whether these available trees are sufficient or not for balancing, neutralizing or offsetting the carbon emitted through different transport. The roadside plantations are in the primitive phase and gradually increasing in Nepal, thus if this can be included in the Kyoto Protocol and other climate change adaptation and mitigation initiatives like REDD+, it will have great potential for development as a climate change project and can generate millions of dollars annually by charging the industrialized countries for the carbon they sequester in the plant biomass and soils. However, earning such money is not easy. Community and private forestry, roadside plantations should have scientific data on the amount of carbon sequestration and its systematic financial valuation. Thus, for an assessment of potential carbon stock and sequestration, the estimation and valuation of carbon content in forests, trees or any type of management regimes is very important.  Carbon sequestration is the removal of CO2 from the atmosphere and its ultimate storage in the biosphere. About two-thirds of terrestrial carbon is sequestered in the standing trees, forest under canopy plants, leaf and forest debris, and in forest soils. Forests and wooded areas are natural carbon sinks. This means trees store carbon by sequestering atmospheric CO2 in the growth of wood biomass through the process of photosynthesis and thereby increasing the soil organic carbon (SOC) (Brown and Pearce, 1994). Carbon sequestration in soils represents the most promising option for CO2 mitigation. Carbon sequestration in soils is a climate change mitigation strategy based on the assumption that the movement or flux of carbon from the air to the soil can be increased while the release of carbon from the soil back to the atmosphere can be decreased. This transformation has the potential to reduce atmospheric CO2, thereby slowing global warming and mitigating the impact of global climate change. Forest vegetation (trees) are possible victims of the planet’s figurative fever, and so without a greater understanding about specific ecosystems of the world, remedial action will be, at best, reliant on some guesswork. Site and vegetation mapping has shown that forests respond with great sensitivity to even minute differences in temperature and moisture regimes (Schoene, 1983). Modern technologies augment understanding of the globe’s carbon cycle and the role of forests in it. However, forest inventories are indispensable to complement or substantiate estimates and models for quantifying vast carbon stocks and flows in forest ecosystems. Improved and more frequent inventories and forest assessments have become essential with the advent of obligatory carbon stock changes by countries (FAO, 2005). It is also not clear how much of the discrepancy is the result of omissions of management practices, induced by natural and human disturbances or the result of environmentally enhanced rates of tree growth.     
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1.2 Objective  The general objective of this research is to assess the biomass and carbon stocks and sequestration potential of the avenue plantation in the Ring Road area. The specific objectives are as follows: 
• To quantify the above and below-ground biomass and carbon stock potential of the avenue plantation 

• To quantify the amount of CO2 emissions from different types of vehicle 

• To analyze the amount of carbon release (emissions) and sequestration by the trees and vegetation  
• To recommend the concerned authority for further improvements of roadside plantations and management. 

1.3 Limitation of the Study The study on assessment of biomass and carbon stocks/sequestration potential of the avenue plantation in the Ring Road areas of KMC was limited towards measuring the soil carbon pools and other vegetation near or associated with the Ring Road. Furthermore, the projections of tree carbon were based on the tree vegetation grown in a similar geographic area but not exactly in the avenue plantation sites.   
2. Methodology  

2.1 Desk Study Numerous ecological studies have been conducted worldwide to assess carbon stocks based on carbon density of vegetation and soils (Atjay et. al., 1979; Olson et. al., 1983; Saugier and Roy, 2001). The results of these studies are not uniform and have wide variations and uncertainties probably due to the aggregation of spatial and temporal heterogeneity and adaptation of different methodologies. IPCC (2000) estimated an average carbon stock of 86 tons per hectare in the vegetation of the world’s forests for the mid-1990s. The corresponding carbon in biomass and dead wood in forests reported in Forest Resource Assessment (FRA) in 2005 amounts to 82 tons per hectare for the year 1990 and 81 tons per hectare for the year 2005. In addition, the following secondary sources were reviewed thoroughly: Forest Act 2076 of Government of Nepal, Emission Reduction Program Document (ERPD) documents of Government of Nepal, Nepal’s MRV document, Forest Reference Level Documents 2000-2010 of Nepal, REDD+ strategy for Nepal, documents of the Department of Transport Management, TAL and CHAL carbon report, analytical study on assessing the value of forests, the political economy of land use and the carbon emissions from the drivers of deforestation, approved VCS Module VMD0008 Version 1.0 REDD Methodological Module: Estimation of baseline emission from forest degradation caused by extraction of wood for fuel (BL-DFW) Sectoral Scope 14,  National Population and Housing Census 2011, Statistical Yearbook 2019, Environment Statistics of Nepal 2019, AFOLU Guidelines 2006, IPCC 
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Guidelines for National Greenhouse Gas Inventories, and State of Nepal’s Forests- Ministry of Forest and Soil Conservation, 2015.  
2.2 Theoretical and Analytical Framework To assess the total biomass and carbon stock potential in the avenue plantation of the ring-road area of Kathmandu Valley and estimate the carbon dioxide emissions from various types of vehicles, we collected primary and secondary data related to the study. The detailed theoretical and methodological framework has been provided in Figure 1.   

 
Figure 1: Theoretical and analytical framework 

2.3 Study Site This study was carried out in the avenue plantations of the Ring Road area that belongs in the Kathmandu and Lalitpur districts of the Kathmandu valley.  The total length of the Ring Road is 27 km (17 miles). It has a right of way of 62m (with 31m on either side of the center line).  The Ring Road connects major places like Kalanki, Satdobato, Gwarko, Balkumari, Koteshwor, Tinkune, Gaushala, Sukhedhara, Maharajganj, Shamakhushi, Gongobu, Balaju, Swyambhunath, and Balkhu (Map 1). 
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Map 1: Map of the study site 

2.5 Sampling Design 

2.5.1 Sampling Intensity  Firstly, the study team reviewed and identified the total roadside plantation area and then developed a map through consultations with the concerned local stakeholders and government staff. Secondly, based on the review and discussions, the roadside plantation area map was divided proportionally into blocks, the total area was calculated, and sampling was done following the Standard Forest Inventory Guideline, 2061 B.S.   After identifying the planted areas of different species in different blocks of the Ring Road, the study team adopted the sampling intensity of 0.5% to 0.1% in the potential planted areas. The nested sample plot method suggested by Ravindranath and Ostwald (2008) was used in the sampling design because of its simplicity. The random sampling method was adopted for this study, where the sample plots were established in both (left and right) alignments in 500-1000 m distance alternatively. A total of 42 sample plots were determined to capture the variance of different biophysical attributes (Map 2). 
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Map 2: Sample plot map in the Ring Road area 

2.5.2 Design of Nested Circular Plots  As shown in Figure 2, concentric nested circular plots were used for the tree biomass and carbon assessment. This design also minimizes edge effects, which usually occur in rectangular plots. A circular plot of 500 m2 with a 12.62 m radius was set up to measure the trees with a diameter greater than 5.1 cm, while an additional nested plot of 100 m2 with a 5.64 m radius and 0.1-5.0 cm diameter was established for sapling measurement. In case of the smaller diameter class trees, the collar diameter and height were recorded. 

 
Figure 2: Shape and size of the concentric circular plot 
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2.6 Measurement of Above-Ground Tree and Sapling Biomass  

2.6.1 Measurement of the Saplings Saplings are those that have a height of more than one meter and diameter breast height (DBH) of less than 5 cm. The saplings were counted and measured in the nested plot with a 5.64 m radius. The first sapling was measured in the North direction from the center of the plot and gradually other saplings were recorded in a clockwise direction. The diameter of each sapling was measured to be exactly 1.3 m (at breast height) from ground level. The species of the individual sapling was also recorded.  
2.6.2 Measurement of Trees All the trees having a DBH equal or greater than 5 cm were considered for estimating above-ground tree biomass. These trees were counted and measured within the nested plot of 500 m2 with a radius of 12.62 m. The tree height was measured using Vertex IV and transponder and the tree DBH was measured using a diameter tape. To collect height and diameter variables accurately and precisely, the survey team followed the standard principle of tree diameter and height measurements. Similarly, diameter and height of irregular trees were measured according to the principles.  
2.6.3 Measurement of Herbs and Grasses The circular sub-plot with a 0.56 m radius was established at the center of the plot to collect the sample of herbs and grasses. All the green grasses and herbs within the plots were collected and weighed. Likewise, herbs and grasses (all non-woody herbaceous plants) within the plots were collected by clipping all the vegetation down to the ground level in a destructive manner, then weighed and placed in a sample weighing bag which was brought to the laboratory to determine the oven-dry weight of the biomass.  
2.6.4 Data Compilation, Entry and Analysis After field measurement, all the data sheets were indexed and entered into a spreadsheet. Excel and R programs were used for analyzing and producing desired outputs in the form of tables and graphs. The above-ground biomass (sapling and trees) and below-ground biomass (root) carbon was analyzed using equations given below. All the biomass and carbon pools were added to get total biomass and carbon in a particular plot, then in the stratum and finally in the area. The biomass value was converted into carbon and carbon dioxide using the fraction of 0.47 by IPCC (2006) and 3.67 by (Pearson 
et. al, 2007) respectively.  
2.7 Data analysis of Above-Ground Biomass 

2.7.1 Sapling Biomass  National allometric biomass equation (developed by the Department of Forest and Department of Forest Research and Survey, Nepal 2000) was used to determine the sapling 
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biomass (≤5 cm DBH). In the case of tree species (other than the equations provided in the biomass table), equations were applied according to the given associations of species. The regression model below in eq. (i) will be applied to calculate sapling biomass:  𝑙𝑜𝑔 (𝐴𝐺𝑆𝐵)   =  𝑎 + 𝑏 𝑙𝑜𝑔(𝐷)       …………………………………… eq. (i) where,  
AGSB = aboveground sapling biomass (kg) 
a = intercept of allometric relationship for saplings (dimensionless) 
b = slope allometric relationship for saplings (dimensionless) and 
D = diameter at breast height at 1.3 m above ground (cm). Slope (a) and intercept (b) for saplings have been developed by the Department of Forest Research and Survey (DFRS) and the Department of Forest Tree improvement and Silviculture Component (TISC), Nepal (Tamrakar, 2000). 

2.7.2 Above-Ground Tree Biomass According to the ecological condition of the forest, the above ground biomass calculations were performed based on the appropriate equation eq. (ii) guided by the forest carbon measurement guideline suggested by Chave et al. (2005, p. 93) (for moist forest stand).  𝐴𝐺𝑇𝐵 = 0.0509 ∗  𝜌 𝐷ଶ𝐻𝐴𝐺𝑇𝐵 = 0.0509 ∗ 𝜌𝐷ଶ𝐻 ………eq. (ii)  where,  
AGTB = aboveground tree biomass (kg) 
ρ = wood specific gravity (kg m-³); 
D = tree diameter at breast height (DBH) (cm) 
H = tree height (m) Specific wood gravity (𝜌), as mentioned in the Master Plan for Forestry Sector (MFSC), was used in the calculation. For the tree species without wood specific gravity, a general value was used according to associated forest types (MSFC, 1989). 

2.7.3 Below-Ground Tree Biomass Below ground biomass commonly known as root biomass will be estimated using the default root-to-shoot ratio value. According to Geider et al., 2001, measurements of root biomass are indeed highly uncertain, and the lack of empirical values for this type of biomass has, for decades, been a major weakness in ecosystem models. In this study, below ground biomass will be calculated with the root-to-shoot ratio value of 1:5 as suggested by MacDicken (1997), which means that belowground biomass represents nearly (20%) of aboveground tree biomass. 
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2.7.4 Herbs and Grasses Biomass For herb and grass, the amount of biomass per unit area was calculated by using the following eq. (iii):  𝐻𝐺 = ௐ೑೔೐೗೏஺ ∙ ௐೞೠ್ೞೌ೘೛೗೐,   ೏ೝ೤ௐೞೠ್ೞೌ೘೛೗೐,   ೢ೐೟ × 10000 ………………… eq. (iii)  where, 
HG = biomass of leaf herb, and grass (t ha-1) 
A = size of the area in which herb and grass were collected (m2) 
Wfield = weight of the fresh field sample of herb, and grass, destructively sampled within an area of size A (gm) 
Wsubsample, dry = weight of the oven-dry sub-sample of herb, and grass taken to the laboratory to determine moisture content (gm) Wsubsample,wet = weight of the fresh sub-sample of herb, and grass taken to the laboratory to determine moisture content (gm). 

2.7.5 Total Carbon Stock Calculation The total biomass of each pool was converted into carbon by multiplying the default carbon fraction by 0.47 as recommended by the IPCC (2006). Then, eq. (iv) was used to estimate total carbon stock by summing up all carbon pools calculated to have total forest carbon stock (in ton) per unit area.   𝑇𝐶(𝐿𝑈) = 𝐶(𝐴𝐺𝑇𝐵) + 𝐶(𝑆𝐵) + 𝐶(𝐵𝐵) ……………… eq. (iv)  where,  TC (LU) = carbon stock for a land use category (tC ha-1) C (AGTB) = carbon stock in aboveground tree biomass (tC ha-1) C (SB) = carbon in sapling biomass (tC ha-1) C (BB)= carbon in belowground biomass (tC ha-1) The carbon stock will finally be converted into tons of CO2 equivalent by multiplying it by 44/12, or 3.67 (Pearson et al. 2007). 
2.8 Estimation of Carbon Dioxide Emissions from Vehicles  The statistics of the vehicle data provided by the Department of Transport Management, Nepal includes only the cumulative number of vehicles registered for the first time and therefore, does not represent the actual vehicle fleet existing and plying on the road each year. Every year, many vehicles are scrapped. The actual vehicle fleet plying on the road can be estimated by subtracting the scrapped vehicles from the annually registered vehicle 
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numbers. However, data for annual arguing rates do not exist in Nepal. So, the public vehicles older than 20 years, which are not allowed to run in Kathmandu Valley, are not included.  The choice of method depends on various factors such as the availability of data and the importance of the source category. Since there are no country-specific emission factors for emission assessment in Nepal, the default values provided by the IPCC (2006) guidelines were used either in the calculation of the net calorific value or in the CO2 emission studies or in the carbon oxidation fractions. Methodologies for estimating national inventories of anthropogenic emissions by sources and removals by sinks of greenhouse gases are given in the 2006 IPCC Guidelines for National Greenhouse Gas Inventories. The Tier 1 approach as per IPCC Guidelines for National Greenhouse Gas Inventories, 2006 was used for calculating CO2 emissions, which is represented by eq. (v).  𝐸 = ∑ 𝐹𝑢𝑒𝑙 (𝑎)  𝑋  𝐸𝐹(𝑎)௔  ………………...................…. eq. (v)     where, 
E = CO2e Emissions by road transport. Fuel (a) = Total fuel consumed by vehicles by type. EF(a) = Emissions Factor 
a = Types of fuel (Petrol or Diesel)  Similarly, the energy demand and emission per mode of transportation can be calculated using eq. (vi).  𝐸𝐷 = 𝑁 ∗ 𝐹……....................................................................... eq. (vi)     where, 
ED = Energy Demand  
N =    Number of existing vehicles  
F =     Average fuel economy in liters per kilometer  Finally, the total emission from a vehicle is a function of energy consumed by it as given by eq. (vii).  Emission CO2e  = 𝐸𝐷 ∗ 𝐸……......................................... eq. (vii)     where, Emission CO2e = Emission from a vehicle 
ED= Energy demand  
E=    Emission by road transport.     
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3. Results and Discussion  

3.1 Avenues Plantation Area Carbon Baseline 

3.1.1 Species of Seedlings, Saplings and Trees in Ring Road  Within the sampled plots in the Ring Road area, a total of 9 different species of seedlings, 19 species of saplings and 25 species of trees have been observed (Table 1). 
Table 1: Different species of seedlings planted in Ring Road of Kathmandu valley 

Types of plantation Local name Scientific name Seedlings Australian pine Araucaria heterophylla Firfire Acer pictum Gulmohar Delonix regia Kapoor Cinnamomum camphora Birendraphool Jacaranda oveliafoliaLiving Fossil Ginkgo biloba Mango Mengifera indica Russian alne Elaeagnus angustifolia Tejpat Cinnamomum tamala Saplings Australian pine Araucaria heterophylla Amba Psidium guajava Asuro Justicia adhatoda Kalki phul Callistemon citrinus Rudrakshya Elaeocarpus ganitrusGulmohar Delonix regia Hedgerow Boxus  sempervirens Ino Ricinus communis Kaneur Cascabela thevetia Firfire Acer pictum Kapoor Cinnamomum camphora Kimu Morus albaKuri Lantana camera Laurus Nobilis Laurus Nobilis Living Fossil Ginkgo biloba Peepal Ficus religiosa Morpankhi Thuja orientalis Tejpat Cinnamomum tamala Cupressus Cupressus torulosaTrees Amba Psidium guajava Apple Malus domesticaBar Ficus benghalensis Bhimal Grewia optiva Kalki phul Callistemon citrinus. Eucaluyptus Eucalyptus globulus Kaiyo Grevillea robusta Gulmohar Delonix regia Ino Ricinus communisJacranda Jacaranda oveliafolia Kaniur Cascabela thevetia Kapoor Cinnamomum camphora 
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Types of plantation Local name Scientific nameKimbu Morus alba Kutmero Litsea polyantha Pyramid tree Lagunaria Patersonia Lapsi Choerospondias axillaris Firfire Acer pictum Morpankhi Thuja orientalis Gulab jamun Syzygium jambosPaiyu Prunus cerasoides Mango Mangifera indica Rubber Plant Ficus elastica Bains Salix alba Surai Cupressu torulosa Bhogate Citrus grandis 

3.1.2 Tree Diameter and Height  In the scattered plot between tree height and diameter, a strong positive correlation was observed with an R2 value of 0.6667, an adjusted R2 value of 0.6628, an F–statistic of 159.3 on 1, degrees of freedom (DF) of 182 and a p-value < 0.001 (Figure 3).  

 
Figure 3: Scattered plot between tree diameter and height 

3.1.3 Plot and Per Hectare Seedling, Sapling and Trees density  Based on the inventory of the avenue plantations in the Ring Road area of Kathmandu Valley, the mean tree density was calculated. The mean seedlings, saplings and tree density was found to be 9549, 585 and 194 trees per hectare respectively, as given in Table 2. 
Table 2: Seedling, sapling, tree density per hectare basis 

Variables Seedling density 
(m2 ha-1) 

Sapling density 
(m2 ha-1) 

Tree density 
(m2 ha-1) Mean  2,149 585 194 Std. dev 1962 536 165 
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3.1.4 Tree Biomass, Carbon and Carbon Dioxide Stock in the Avenue Plantation The inventory in the avenue plantation of Ring Road area has estimated that the mean tree biomass, carbon and carbon dioxide in the above and below ground pool was found to be 49.0t ha-1, 22.98tC ha-1 and 84.3tCO2e as given in Table 3. The box and whisker plot plotted for tree carbon expressed that there is a huge potentiality of enhancing carbon upto 200 tCha-1 in the future with better silviculture and management practices (Figure 4). 

 
Figure 4: Box and whisker plot for tree carbon 

Table 3: Tree biomass, carbon and carbon dioxide stock 

Variables Biomass stock
(t ha-1) 

Carbon
(tC ha-1) 

Carbon Dioxide
(tCO2e) Mean  49.0 22.98 84.3 Std. dev 34.6 15.3 66.2

3.1.5 Sapling Biomass, Carbon and Carbon Dioxide The mean sapling biomass, carbon and carbon dioxide stock were found to be 1.75 tha-1, 0.82 tC ha-1 and 3.0tCO2e, respectively (Table 4). The box and whisker plot plotted for sapling carbon expressed that there is huge potentiality of enhancing carbon upto 2.4 tCha-1 in the future with better silviculture and management practices (Figure 5). 
Table 4: Sapling biomass, carbon and carbon dioxide 

Variables  Biomass stock 
(t ha-1) 

Carbon 
(tC ha-1) 

Carbon Dioxide 
(tCO2e) Mean  1.75 0.82 3.02 Std. dev 0.2 0.12 1.76 
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Figure 5: Box and whisker plot for sapling carbon 

3.1.6 Herb and Grasses Biomass, Carbon and Carbon Dioxide The mean herb biomass, carbon and carbon dioxide was found to be 0.48tha-1, 0.22tCha-1 and 0.8tCO2e. as given in Table 5. The box and whisker plot plotted for sapling carbon expressed that there is a huge potentiality of enhancing carbon upto 1.0tCha-1 in the future with better management practices (Figure 6). 
Table 5: Herb biomass, carbon and carbondioxide 

Variables Biomass stock 
(t ha-1) 

Carbon 
(tC ha-1) 

Carbon dioxide 
(tCO2e) Mean  0.48 0.22 0.8 Std. dev 0.2 0.12 0.60 

 
Figure 6: Box and whisker plot for herbs and grasses carbon pool 
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3.1.7 Mean Carbon and Carbon Dioxide Stock in the Avenue Plantation The total forest biomass of each pool was converted into carbon multiplying by the default carbon fraction of 0.47 as recommended by the IPCC (2006). The carbon stock was then converted to tons of CO2 equivalent by multiplying it by 44/12 or 3.67. Table 6 provides the carbon in all three carbon pools measured in this study including above ground and below ground tree, saplings and herbs and grasses carbon pools. The mean carbon in all above and below ground pools was found to be 24.03tCha-1 and the mean tCO2e was found to be 88.18 (Table 6).  
Table 6: Total and mean carbon in all the pools in the plantation site 

Variables Tree 
Carbon 
Stock 

(tC ha-1) 

Sapling 
Carbon 
Stock 

(tC ha-1) 

Herb 
Carbon 
Stock 

(tC ha-1) 

Total 
Carbon 
Stock 

(tC ha-1) 

Total 
tCO2e 

Mean  22.98 0.82 0.22 24.03 88.18 Std. dev  45.2 1.0 0.2 45.2 165.9 Thus, based on Table 6, it can be concluded that avenue plantation in the Ring Road area of Kathmandu Valley has immense potential to store and sequester carbon. The forest resources assessment of Nepal has estimated that the total carbon stock in Nepal’s forest is about 1,054.97 million tons with the mean carbon stock value of 176.95 tCha-1 (DFRS, 2015). Likewise, various studies in different physiographic regions and landscapes of Nepal show different facts and figures, for instance that the mean forest carbon stock of Chitwan Annapurna Landscapes (CHAL) was 197.80 tCha-1 (Subedi et al., 2015).  Similarly, the forest carbon stock for the seven Central Himalayan Forests of Hindu Kush Himalayan region was between 166.8 and 440tCha-1 (Rana et al., 1989), whereas the mean forest carbon stock in the Central Himalayan Forest of India ranged between 250 and 300tCha-1 (Singh and Singh, 2006). The mean forest carbon stock in the world's tropical forests was 285.82tCha-1 (Malhi et al., 2002). The forest carbon stock estimated for Terai forests was 124.14tCha-1 and for Churia forests was 116.94tCha-1 (FRA, 2014) and the forest carbon stock in the Terai Arc Landscape of Nepal was 237.74tCha-1 (WWF Nepal, 2011).  Compared to these above figures, the mean forest carbon stock in the avenue plantations in the Ring Road area of Kathmandu valley is extremely lower than above forest types at this stage, however forest carbon stock can be enhanced to that optimal level if the avenue plantation area is managed in a sustainable manner with appropriate silvicultural operation and treatment.   
 3.1.8 Carbon Sequestration Potential in the Ring Road Avenue Plantation The box and whisker plots show the visual pattern of mean carbon stock of different pools and their potentialities in the plantation sites where large datasets in terms of mean and median values have been presented. In addition, the extreme values that the tree carbon pool showed were also plotted, indicating potentiality of productivity of the particular pool up to that optimum level if the plantation area is managed in a sustainable manner and due protection has been done from the concerned departments and authorities. 
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3.1.9 Total Carbon Stock in the Ring Road Avenue Plantation The mean carbon stock per hectare in the avenue plantation of Ring Road area was found to be 24.03tCha-1 and the total carbon stock was found to be 7785.72tC on a yearly basis. Likewise, the total baseline tCO2e stock in the avenue plantation of the Ring Road was found to be 28,573.60tCO2e as given in Table 7. 
Table 7: Total baseline carbon stock and CO2e in avenue plantation area of Ring Road  

Total area of 
avenue plantation 
(ha) in Ring Road 

Baseline Mean 
carbon stock 

(tC ha-1) 

Total carbon 
stock 

(tC Year) 

Total carbon 
dioxide equivalent 

(tCO2e) 27 24.03 7,785.72 28,573.60 
3.2 Carbon Emissions from Vehicles This study assumed that the vehicles moving around the Ring Road area do not travel along the entire 27km. Thus, we asked the key informants through a survey and based on that, estimated that only 1% vehicles (all types-motorbike, scooter, car, van, bus, mini-truck and heavy truck) traveled throughout the entire Ring Road.  Likewise, 2% of the vehicles (all types) traveled half-way of the Ring Road. A total of 3% of vehicles (motor bike, scooter, car, van) and 5% of these vehicles - bus, mini-truck and heavy truck - traveled along one-third of the Ring Road. Also, a total of 5% of vehicles (motor bike, scooter, car, van) and 10% of the vehicles - bus, mini-truck and heavy truck - moved along one fourth of the Ring Road. Thus, the net emissions per year due to these vehicles on the Ring Road is about 42,547.4tCO2e, the carbon dioxide emissions per month was found to be 3548tCO2e, the carbon dioxide emissions per day was 118.26 tCO2e and the carbon dioxide emissions per hour was 4.93tCO2e (Table 8). 
Table 8: Total carbon dioxide emissions in Ring Road per unit time 

Vehicle type Total tCO2e 
emissions in Ring 
Road (Per year) 

Full way 
(1%) vehicle 
movement-1

Half way 
(2%)-2 

One third 
(3-5%)-3

One fourth 
(5-10%)-4 Bike 123,987 1240 2480 3,720 6,199 Scooter 50,076 501 1002 1,502 2,504 Car 22,280 223 446 668 1,114 Van 9,732 195 195 292 487 Bus 8,361 167 167 418 836 Mini-Truck 49,891 998 998 2,495 4,989 Heavy truck 48,561 486 971 2,428 4,856 

Total 312,888 3,809 6,258 11,523 20,985 
Grand total emissions (tCO2e/yr) (1+2+3+4) in the Ring Road=42,574.4*  *Per month: 3,547.86, per day: 118.26, per hour: 4.93, per minute: 0.08 tCO2e. 
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The present study estimated a total of 312,888 tCO2e carbon dioxide emissions from vehicular movement only (in full movement scenario) in the Ring Road area of Kathmandu Valley. A study conducted by Poudel et al. (2021) on comparison of vehicular fuel consumption and CO2 emission before and during the Covid-19 pandemic in Kathmandu Valley has found that the road transport for fiscal year 2019-2020 produced 914,352 tCO2e from the transportation sector by consuming 292,260 kiloliters of fuels (diesel and petrol).  The tCO2e emissions value of our study can be compared with the study conducted by Poudel et al. (2021) as the value of the emissions falls within the similar range. Our study showed 312,888 tCO2e covering maximum parts of the Ring Road area within the Kathmandu district.   
3.2.1 Carbon Dioxide Removals and Emissions in the Ring Road  Based on the inventory of above and below ground carbon pools (tree, saplings and herbs), the baseline mean carbon stock per hectare in the avenue plantation of the Ring Road area was found to be 24.03 tCha-1 and the total carbon stock in the above and below ground parts of the avenue plantations was found to be 7,785.72 tC.  Likewise, the total baseline tCO2e stock in the avenue plantation in the Valley’s Ring Road area was found to be 28,573.60 tCO2e. On the other hand, based on the sampling of the total number of the vehicle movement in the Ring Road area per unit time (per minute, per day, per month and per year), the total carbon dioxide emitted by the vehicles run in the area has been estimated to be a total of 312,888 tCO2e. Similarly, the net emissions due to these vehicles in the Ring Road per year was found to be 42,547 tCO2e (Table 9).  Also, from Table 10, it can be interpreted that the total carbon dioxide emission due to the vehicles is higher than that of the total carbon dioxide stock by the avenue plantation in the Ring Road area of Kathmandu Valley. The avenue plantation is not able to balance/cut the total carbon dioxide emissions due to the large number of vehicles emitting the higher carbon dioxide. The deficit of stock of carbon dioxide by avenue plantations is around 14,000.8 tCO2e. This means the existing plantation in the Ring Road area is not able to sequester/offset the carbon dioxide that is emitted through the vehicles or any other means of the transportation in Kathmandu Valley.   
Table 9: Total tCO2e stocked by avenue plantations and emitted by vehicles in Ring Road 

Carbon stock by avenues 
plantation (tCO2e) 

Carbon emission by 
vehicles (tCO2e) 

Carbon stock- 
Carbon emission 

(tCO2e) Total 
carbon 
stock 

(annual tC) 

Total carbon 
dioxide 

equivalent 
(annual tCO2e) 

Total 
emission 

by vehicles 
(tCO2e per 

month) 

Total 
emission by 

vehicles 
(annual 
tCO2e) 7,785.72 28,573.60 3547.83 42,574.40 14,000.80 (Deficit) 
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3.2.2 Carbon and CO2e Stock Projection for 30 years in the Avenue Plantation Projection of the carbon and carbon dioxide in the avenue plantation area and emission from vehicles has been provided in Table 10. 
Table 10: Projection of the carbon and carbondioxide in the plantation area and emissions 
from vehicles  

Year Carbon stock 
in avenues 
plantation 

(tC ha-1) 

Total carbon 
(tC) in the 

plantation area 

Total tCO2e 
stock by 
avenues 

plantations 

Total tCO2e emission 
by transportation 
sector (vehicles) 

Deficit 
(tCO2e) 

1 24.0 7,786 28,574 42,574 14,000 2 26.7 8,644 31,725 48,961 17,236 3 29.3 9,503 34,876 55,347 20,471 4 32.0 10,362 38,027 61,733 23,706 5 34.6 11,220 41,178 68,119 26,941 6 37.3 14,316 52,538 74,505 21,967 7 39.9 15,333 56,273 80,891 24,618 8 42.6 16,351 60,007 87,277 27,270 9 45.2 17,368 63,742 93,664 29,922 10 47.9 18,386 67,476 100,050 32,574 11 50.5 22,435 82,338 106,436 24,098 12 53.2 23,612 86,656 112,822 26,166 13 55.8 24,789 90,974 119,208 28,234 14 58.5 25,965 95,292 125,594 30,302 15 61.1 27,142 99,610 131,981 32,371 16 63.8 32,145 117,973 138,367 20,394 17 66.4 33,481 122,874 144,753 21,879 18 69.1 34,816 127,776 151,139 23,363 19 71.7 36,152 132,678 157,525 24,847 20 74.4 37,488 137,579 163,911 26,332 21 77.0 43,445 159,443 170,298 10,855 22 79.7 44,940 164,928 176,684 11,756 23 82.3 46,434 170,413 183,070 12,657 24 85.0 47,929 175,898 189,456 13,558 25 87.6 49,423 181,384 195,842 14,458 26 90.3 56,335 206,748 202,228 -4,520 27 92.9 57,988 212,817 208,614 -4,203 28 95.6 59,642 218,886 215,001 -3,885 29 98.2 61,296 224,955 221,387 -3,568 30 100.9 62,949 231,023 227,773 -3,250 Note: (1) The mean carbon increment rate in the similar geography, vegetation types with assisted strict conservation efforts in Nepal (ICIMOD’s Godavari Knowledge Park site of Nepal) has an annual increment of 2.65 tC ha-1yr-1)-ICIMOD, 2014. (2) The plantation area will have increased from 27 hectares to 52 hectares–upto 30 years of projection. (3) The total carbon stock was converted into tons of CO2 equivalent by multiplying it by 44/12, or 3.67. 
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4. Policy Recommendations  Several efforts have been made to promote the urban and peri-urban forests (UPF) in Nepal. However, we have not been able to achieve the expected results in UPF development successfully because cities have been built haphazardly and in a piecemeal approach, rather than through planned and holistic approaches. With rapidly growing land prices in the urban areas, private interests have played a key role in city planning, and so, allotting spaces for trees have rarely been considered. Second, the open spaces like riverbanks and other public lands, in which urban forests could be developed, have been encroached for gray infrastructure. Third, the distinct value of forests in and around urban areas has been hardly recognized, i.e. no specific policies and plans have been in place for the management of urban and peri-urban forests.  Based on the study findings, the following recommendations are made for KMC:  
● Safeguard urban plantations,  
● Promote multiple species for carbon benefits, 
● Conduct periodic monitoring, reporting and documentation of the carbon measurement in the avenues plantation,  
● Carry out silviculture prescriptions, 
● Provide information display board,  
● Conduct public awareness campaigns for tree plantation and environmental conservation,  
● Mobilize eco clubs/youth clubs to conserve plantations, 
● Manage/update data and information, and  
● Conduct periodic measurement and monitoring of the biomass and carbon in the Ring Road area.  
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Non-Communicable Disease Risk Factors Survey and Policy 
Research for Suggesting Healthy Behavior in Schools in 
Kathmandu Metropolitan City Pratik Khanal   
Abstract Most of the non-communicable diseases (NCDs) have a causal link with behavioral and metabolic risk factors. The objective of this study is to assess the prevalence of behavioral risk factors (tobacco use, alcohol use, physical activity, and dietary habit), mental health problems (depression, anxiety, insomnia) and internet addiction. The study also aims to explore the perception, contributing factors and strategies to reduce the burden of  NCD risk factors and mental health problems. This study used mixed methods. Survey was conducted among 415 students studying in four higher secondary schools of Kathmandu Metropolitan City. Four focus group discussions with students and seven in-depth interviews with different stakeholders comprising NCD and mental health experts, parents, teachers, and education experts were conducted.  As per the findings, the proportion of current alcohol and tobacco users was 8% and 7.2% respectively. Nearly three out of five students did not consume fruits and vegetables as per the WHO recommendation. One in three students was physically active. The prevalence of symptoms of depression, anxiety, insomnia, and internet addiction was 41%, 62.7%, 47.5% and 48.2% respectively. This study found a considerable proportion of students with inadequate fruit/vegetable intake and physical activity, and a higher proportion of students with mental health problems and internet addiction symptoms. Interventions suggested for the reduction of NCD risk factors and mental health problems focus largely on the change in the environmental factors. These include strict regulation of tobacco and alcohol controls, regulation of the price of fruits and vegetables, restriction on the use of junk foods, establishment of parks for promoting physical activities, creation of a support mechanism at the family, school, and community level, increasing availability of mental health services, and interventions for reducing screen time of teenagers and young adults.  
Keywords: Non-communicable disease, mental health, internet addiction.  
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1. Introduction 

1.1 Background Non-communicable diseases (NCDs) refer to those conditions which are chronic, evolve slowly, and progress relentlessly. The World Health Organization (WHO) defines NCDs as chronic diseases which primarily include cardiovascular, chronic respiratory, mental health diseases, diabetes, cancer, and injuries (World Health Organization, 2018). They are commonly thought of as "disease of affluence", but in reality, four fifths of deaths in low-and middle income countries are from NCDs (Ghaffar et al., 2004). Ischemic heart disease, chronic obstructive pulmonary disease (COPD) and stroke are the leading causes of NCD related deaths, while the leading risk factors of NCDs are raised blood pressure, high blood glucose levels, obesity, physical inactivity, indoor pollution, smoking, and alcohol use (Vaidya, 2018).  The NCDs are the leading cause of mortality as they account for 71% deaths globally. Most of these deaths - 31.5 out of 40.5 million - occur in low and middle income countries (World Health Organization, 2016). In Nepal, the mortality rate due to NCDs is increasing. NCDs were responsible for 60% deaths in 2014 and 66% deaths in 2016 (Nepal Health Research Council & Nepal, 2017).  Health system of Nepal is traditionally capacitated to deal with communicable diseases. Thus, there is a strong need to build the health system for prevention, diagnosis, treatment and management of NCDs. The consequences of NCDs can be life threatening to individuals, leading to impoverishment of households that would affect the entire national economy (World Health Organization, 2011). In countries like Nepal where financial protection against health expenditures is minimal, NCDs will contribute to an increase in poverty. Kathmandu Metropolitan City (KMC) is the largest city of Nepal. It is densely populated (above 1 million) and has a high influx of migrants from other districts.  The increasing population, urbanization, trade, limited open spaces, unhealthy foods, work stress, limited physical activity, internet dependency, and air pollution in the city can influence the burden of NCDs among the residents. The cost of managing consequences of NCDs is huge and hence, prevention of NCD risk factors is required as they could be more cost-effective than curative measures. Evidence has shown that school based policies are beneficial for initiating healthy behaviors among students (Singh et al., 2017). People spend a crucial phase of their life in school and school experiences strongly influence the personality, and behavioral, social and cognitive development of the young (Bay et al., 2017). The socio-demographic characteristics of students and their families, the learning resources available in schools as well as the environmental settings and policy environment at the macro context affect the behaviors of students. Thus, this study is conducted in school settings with a specific focus on students in higher secondary schools with the main aim to generate evidence on the burden of NCD risk factors and to suggest policy interventions to KMC through the survey and careful evaluation of the school and community environment.  
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1.2 Objectives of the Study The specific objectives of the study are to: 
• Assess the prevalence of behavioral risk factors (tobacco use, alcohol use, physical activity, and dietary habit) 
• Measure the prevalence of mental health problems (depression, anxiety, insomnia) and internet addiction.  
• Explore the perception, contributing factors and strategies to reduce the burden of NCD risk factors and mental health problems.   
• Suggest policy recommendations for the reduction of NCD risk factors and mental health problems in KMC.  

1.3 Limitation of the Study The study does not measure some risk factors of NCDs such as overweight/obesity status, blood pressure, impaired blood glucose and cholesterol level. Similarly, it does not actively develop an intervention package. However, the study findings will be conducive for the development of important intervention packages. 
2. Methodology  

2.1 Sampling Method and Sampling Strategy For the selection of participants for this study, a multi-stage random sampling was carried out. The sample size was calculated using the following formula for cross-sectional survey ( n= z2pq/d2) where n = sample size, z = reliability level (1.96), p = estimated proportion in population = 0.41 (prevalence of at least one risk factor, taken from STEPS study 2013 (Nepal Health Research Council and World Health Organization, 2013),  q = 1 - p = 1 - 0.41 = 0.59 and d = maximum tolerable error (0.05). The calculated sample size was 372 and considering the non-response rate of 10%, the minimum final sample size required for the study was 410.   During the data collection process, we recruited 415 study participants. Two wards (ward number 3 and 28) were randomly selected out of 32 administrative wards of KMC. Thereafter, one public school and one private college was randomly selected from each ward. In this way, four schools were selected which included Shivapuri secondary school and Canvas international college of ward 3, and Padomodaya public school and Kathmandu model college of ward number 28. After selecting the higher secondary schools, one of the academic streams was randomly selected. From each of the randomly selected streams, two sections were selected, again at random, and all the students available at the day of data collection were recruited for the study. This study used mixed-methods (explanatory sequential) study design. Firstly, a survey was conducted among 415 students studying in four higher secondary schools of KMC. Based on the preliminary survey findings, four focus group discussions (FGDs) with students and seven in-depth interviews (IDIs) with different stakeholders comprising of 
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NCD and mental health experts, parents, teachers, and education experts were conducted to explore the perception, contributing factors and role of individuals, family, school, and community/metropolitan for the prevention of NCD risk factors and promotion of mental health status.  This study used NCD STEPS survey, Hospital Anxiety and Depression Scale, Insomnia Severity Index and Young’s Internet Addiction Test as data collection tools to measure the NCD risk factors, mental health, and internet addiction status.  Data collection was done between February-April 2021. For data analysis, both descriptive and inferential analysis was conducted for quantitative data while thematic analysis using a deductive approach was done for analyzing qualitative data. Ethical approval of the study was obtained from Nepal Health Research Council (NHRC). 
2.2 Interpretation of Psychometric Scores  The interpretation of psychometric tools related to depression (HADS-D), anxiety (HADS-A), insomnia (ISI) and internet addiction test (IAT) is shown in Table 1.  
Table 1: Interpretation of psychometric tools  

Mental health and internet 
addiction status 

Interpretation Depression status (HADS-D) Normal (0-7) Borderline (8-10) Abnormal (11-21) There are 7 items, and the response options are on a four-point scale (0-3). Greater than score of 7 is considered as the presence of depression symptoms. Anxiety status (HADS-A) Normal (0-7) Borderline (8-10) Abnormal (11-21) There are 7 items, and the response options are on a four-point scale (0-3). Greater than score of 7 is considered as the presence of anxiety symptoms. Insomnia status (ISI) Not clinically significant (0-7) Subthreshold insomnia (8-14) Moderate (clinical insomnia) (15-21) Severe (clinical) (22-28) There are 7 items, and the response options are on a five-point scale (0-4). Greater than score of 7 is considered as the presence of insomnia symptoms. Internet addiction test (IAT) Normal or average online users (0-39) Problematic online users (40-100) There are 20 items and response options are on a range of 1-5. A score of 40 and above is considered as the presence of addiction symptoms.  
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3. Results and Discussion   

3.1 Socio-Demographic Characteristics  Out of the 415 study participants, 53% are male, 41% belong to Brahmin/Chhetri ethnic group and 53.7% are from public school. Most of the study participants (91%) have an intact family as three out of four students are currently living with their family members. The proportion of students whose father and mother had no schooling is 14.9% and 30.1% respectively.  
Table 2: Socio-demographic characteristics of the study participants  

Characteristics Categories Frequency Percentage Age group (in years) 14-16 86 20.7 17 and above 329 79.3 Mean ±S.D.= 17.53±1.34 years Gender Male 222 53.5 Female 193 46.5 Ethnicity Brahmin/Chhetri (hill) 168 40.5 Janajati (excluding Newar) 157 37.8 Newar  34 8.2 Madeshi 30 7.2 Dalit 26 6.3 Type of family Both parents 375 90.4 Only father or mother 38 9.2 No parents 2 0.5 Father’s occupation Agriculture 114 27.5 Business 84 20.2 Government service 65 15.7 Non-government service 42 10.1 Unemployed 25 6.0 Father not alive 22 5.3 Household works 22 5.3 Foreign employment 15 3.6 Self employed 15 3.6 Retired 4 1.0 Teacher 4 1.0 Mother’s occupation Household works 232 55.9 Agriculture 82 19.8 Business 29 7.0 Government service 18 4.3 Non-government service 17 4.1 Unemployed 17 4.1 mother not alive 10 2.4 Others 10 2.4 Father’s education No schooling 62 14.9 Less than primary 68 16.4 
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Characteristics Categories Frequency Percentage Primary 71 17.1 Secondary 125 30.1 Higher secondary 27 6.5 Bachelor and above 40 9.6 Father not alive 22 5.3 Mother’s education No schooling 125 30.1 Less than primary 88 21.2 Primary 58 14.0 Secondary 94 22.7 Higher secondary 15 3.6 Bachelor and above 21 5.1 Mother not alive 14 3.4 Current living arrangement With family members 319 76.9 At hostel 20 4.8 With friends in rented place 47 11.3 Alone in rented place 29 7.0 Type of school Public 223 53.7 Private 192 46.3 
3.2 Tobacco and Alcohol Use The proportion of current alcohol users and tobacco users is 8% (10.8% among men and 4.7% among women) and 7.2% (11.7% among men and 2.1% among women) respectively (Table 3). The mean age (SD) of initiation of tobacco use and alcohol use is 14.3 (3.0) and 14.9 (3.2) years respectively. Gender, ethnicity, current living arrangement and occupation of mother are significantly associated with current tobacco use while gender is significantly associated with current alcohol use.  
Table 3: Tobacco and alcohol use among the study participants  

Characteristics Categories Total N (%) (n=415) Tobacco use Never smoked 372 (89.6) Ever use of cigarette smoking  43 (10.4) Current use of cigarette smoking (in the past 30 days) 30 (7.2) Daily use of cigarettes 13 (3.1) Age of initiation of smoking among ever users (mean±SD, years) 14.28±3.0 Alcohol use Ever use of alcohol 65 (15.7) Current use of alcohol (in the past 30 days) 33 (8.0) Daily use of alcohol 1 (0.2) Age of initiation of alcohol among ever users (mean±SD, years) 14.86±3.3 
The proportion of current tobacco use is more in men than women, Dalit ethnic group, those living without family members and students whose mother had no schooling. Similarly, the proportion of alcohol use is more in men compared to women.  
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3.3 Fruit and Vegetable Intake Nearly three out five (56.5%) students do not consume fruits and vegetables as per the WHO recommendation (5 servings per day). In total, 24.8% consume fruits daily while 31.1% consume vegetables daily. Mother’s occupation and type of school are significantly associated with fruit and vegetable intake.  Inadequate fruit and vegetable intake is higher among students whose mothers are involved in household works (61.5%), followed by agriculture (53.4%) and business (32.1%). The proportion of inadequate fruit and vegetable intake is higher among students studying in private schools (68.0%) as compared to those in public schools (46.2%). 
Table 4: Frequency of fruit and vegetable consumption in last week  

Number of days 
in past week 

Fruit intake (n=415) Vegetable intake (n=415)
Frequency Percentage Frequency Percentage 0 14 3.4 5 1.2 1 31 7.5 11 2.7 2 45 10.8 37 8.9 3 59 14.2 72 17.3 4 37 8.9 58 14.0 5 9 2.2 29 7.06 6 1.4 19 4.6 Daily 103 24.8 129 31.1 Do not remember 111 26.7 55 13.3 

Table 5: Number of servings of fruit and vegetable intake 

Number of servings  Total fruit and vegetable intake* 
Frequency Percentage Less than 5 servings per day 213 56.5 5 or more servings per day 164 43.5 *Note: Those students whose response was missing or do not remember their fruit and vegetable intake are excluded from the analysis. Similarly, if the response was missing as a result of a remembrance bias, then the fruit or vegetable intake was counted as zero.  

3.4 Physical Activity One in three students (32.5%) are physically active, that is they spend at least 60 minutes doing moderate to vigorous intensive exercise every day. Nearly one in five students (17.6%) do not spend any day doing moderate to vigorous physical activity within the duration of a week.  Type of family is significantly associated with physical activity. Students belonging to intact families (69.9%) have a higher proportion of inadequate physical activity as compared to those having a broken family (45.0%) 
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Table 6: Number of days spent on moderate to vigorous intensity  

Number of days spent on 
moderate to vigorous 

intensive activities 

Frequency Percentage 

0 73 17.6 1 26 6.3 2 32 7.7 3 35 8.4 4 36 8.7 5 29 7.06 49 11.8 7 135 32.5 
3.5 Depression, Anxiety, and Insomnia Status Overall, 41% of study participants have symptoms of depression, 62.7% have symptoms of anxiety and 47.5% of the students have symptoms of insomnia. Parent’s education and type of school are significantly associated with depression. Those students whose father and mother had no schooling and who studied in public school have a higher proportion of depression.  Gender is significantly associated with anxiety with women having a higher proportion. No variables are significantly associated with insomnia.  
Table 7: Depression, anxiety, insomnia, and internet addiction status among the study 
participants (n=415) 

Mental health and internet addiction status Frequency Percentage Depression:   Normal (0-7) 245 59.0 Borderline (8-10) 119 28.7Abnormal (11-21) 51 12.3 Anxiety:   Normal (0-7) 155 37.3 Borderline (8-10) 138 33.3 Abnormal (11-21) 122 29.4 Insomnia:   No clinically significant (0-7) 218 52.5Subthreshold insomnia (8-14) 161 38.8 Moderate (clinical insomnia) (15-21) 32 7.7 Severe (clinical) (22-28) 4 1.0 Internet addiction:   Normal users or users without problems (<40) 215 51.8 Problematic internet users (≥40) 200 48.2 

3.6 Internet Addiction Status In this study, 48.2% of the study participants have symptoms of internet addiction. Gender, mother’s occupation, and tobacco use are significantly associated with internet addiction. Internet addiction is also found higher in men, in students whose mother’s occupation is related to business and those who are current smokers. 



MRF Research 2020/21 

 

99  

3.7 Relationship between Depression, Anxiety, Insomnia and Internet Addiction Pearson’s correlation coefficient test was done between depression (HADS-D), anxiety (HADS-A), insomnia (ISI) and internet addiction (IAT).  A significant relationship (positive weak correlation) is observed between depression and anxiety (r=0.360, p<0.001), depression and insomnia (r=0.170, p=0.001) as well as between depression and internet addiction (r=0.174, p=0.001) (Table 8).  Similarly, a significant relationship (positive weak correlation) is observed between anxiety and insomnia (r=0.306, p<0.001) as well as between anxiety and internet addiction (r=0.230, p<0.001). There is, however, a positive moderate correlation between insomnia and internet addiction (r=0.518, p<0.001). 
Table 8: Correlation between different psychometric scales (n=415) 

Scales Variables HADS A HADS D ISI IAT HADS A Correlation coefficient 1 0.360** 0.306** 0.230** p-value   0.000 0.000 0.000 HADS D Correlation coefficient 0.360** 1 0.170** 0.174** p-value  0.000  0.001 0.000 ISI Correlation coefficient 0.306** 0.170** 1 0.518** p-value  0.000 0.001  0.000 IAT Correlation coefficient 0.230** 0.174** 0.518** 1 p-value  0.000 0.000 0.000  Note: ** Correlation is significant at the 0.01 level (2-tailed). 0=no correlation, <0.4: weak, 0.4-0.6: moderate and >0.6: strong correlation 
3.8 Barriers and Challenges for the Prevention of NCD Risk Factors  

3.8.1 Tobacco and Alcohol Use Contributing factors for tobacco and alcohol use encompassed both individual and environmental factors. The individual factors were identified as curiosity to taste, thrill-seeking behavior, adventure, peer pressure, imitation, perceived self-image, or personal choice. The environmental factors included the attitude of family members towards smoking and alcohol use, traditional social norms, cultural shift towards acceptance of smoking and drinking habits, and equating use of tobacco and alcohol as a source of recreation.  Similarly, aggressive advertisement and sponsorship of different events that cater to a young audience by tobacco and alcohol companies, including sports and YouTube channels,  policies favoring tobacco and alcohol products as a source of revenue, an easy availability of these products and their haphazard sale, the enhanced role of celebrities in films, and parents asking children to buy cigarettes were also identified as barriers for the prevention of tobacco and alcohol use.  Moreover, normalization of consumption of alcohol and tobacco during stress and family problems as well as cultural values (especially on indigenous ethnic groups), provoke higher consumption of these products among college students.  
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 Teachers of both public and private colleges reported that there were no health guidelines or policies at the school level that focused on the promotion of healthy behaviors. However, health education classes and some relevant sessions from experts and the local police were regularly conducted. School health nurse was available at the public college who was recruited by Bagmati province. On observation, there was a restriction on sale of tobacco and alcohol products inside the school premises.  Teachers also reported doing regular checks of students’ pockets and bags. School authorities requested the nearby shops and police offices to ban the sale of tobacco and alcohol products near school premises. However, not much support was received from their end as there was little care regarding the consequences.  

 NCD experts mentioned that alcohol and tobacco sale is haphazard and alcohol use is more rampant than tobacco use. Furthermore, there is limited stakeholder’s involvement in alcohol control advocacy compared to tobacco use.  There was a mixed response among the FGD participants regarding the legal restrictions on tobacco and alcohol use. Few of the participants mentioned that they were not aware of the existing legal measures, while most of them mentioned that although there are legal measures, they are not implemented properly. Students particularly mentioned that minors (less than 18 years) are not allowed to purchase cigarettes and alcohol as per the law.  However, they are easily available in different brands. They also expressed that the use of alcohol and tobacco is not illegal in Nepal, and thus their use is common in public places. An education expert expressed that college students were more vulnerable to tobacco and alcohol consumption than those studying in schools.  

“Ek sarko, tespachi duniya arko (One puff, and you are in a different world).” – Girl, Private college, FGD IV. “My friends from village used to pressurize me to have cigarette. They even used to forcefully keep in my mouth. I used to run away and later left their circles.” – Boy, public school, FGD I. “Smoking is prohibited in public places as per our law. However, Police in duty is also not responding to such actions in public places.” – Girl, public school, FGD I. 

 “All alcohols are bad to health regardless of the amount (latest evidence), same in tobacco use. But in case of alcohol, there is no clear sanctions.” – NCD expert, IDI IV. “We need to save youths and adolescents, as they may not be in a position of decision making, overall system should be designed to enable the prevention of tobacco and alcohol use.” – NCD expert, IDI V. "College students enjoy more freedom than those studying in school. They get exposure to new friends from different backgrounds, share interests and college do not supervise students as school, especially outside college hours." – Education expert, IDI VII. 
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3.8.2 Fruit and Vegetable Intake  The contributing factors for the low fruit and vegetable intake among college students were - low purchasing capacity, high price of fruits and vegetables in the market (partly explained by storage problems and the role of middle-men), low production of fruits and vegetables in urban areas, limited choice in local markets for healthy foods, and junk foods that are cheap, easily available, taste good and are ready to use. Additionally, parental influence, aggressive promotion of junk foods by food industries and low literacy in the family regarding the importance and constituents of healthy diet are also important contributors.  

 An education expert stressed that an attitude of only stomach-filling among students needs to be replaced by an attitude of consuming a balanced healthy diet as students prefer noodles to roti and fried potato chips to green leafy vegetables. Experts also stressed on the inadequate monitoring of quality of fruits and vegetables, specifically whether they are chemical free and consumable, as a barrier for consumption of adequate fruits and vegetables.  Experts also expressed the need to change the opinion regarding the consumption of fruits and vegetables.  
3.8.3 Physical Activity The contributing factors for inadequate physical activity among college students in their academic institutions were lack of time due to academic pressure, over-emphasis on classroom learning in school, decrease in active commuting, and limited or no playground in school premises.  Similarly, some other general contributors to inadequate physical activity were lack of adequate parks and exercise spaces, unsafe roads, fear of pollution, and mismanaged concrete structures causing injury risks.  At the household level, change in occupation patterns of family, lack of promotion of physical activity in the family and schools, lifestyle changes due to technology, and overuse of gadgets and peer influence for playing mobile games were a few of the contributing factors. Finally, failing to explain the importance of physical activity in schools and to allocate sessions for physical activity, including the absence of physical education curriculum in grades higher than the lower secondary levels and lack of community gyms were also identified as barriers for the promotion of the physical activity. In the current context, fear of COVID-19 was also perceived as a barrier to continuing physical activity.  

“Students love fried food and junk foods as well as sugary drinks like Coke, Fanta, litchi juice., Taste matters more for children.” – Education expert, IDI VII. “As students love fried food and canteen is rented by outsider, selling of such food is highly prevalent in our canteen.” – Teacher, private school, IDI II. “What constitutes healthy diet is not clear: there is a feeling that expensive vegetables and fruits are only good for health; any vegetables that is leafy and low-cost nutritious fruit is beneficial.” – NCD expert, IDI IV. 
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3.9 Barriers and Challenges for the Promotion of Mental Health  The barriers and challenges for the promotion of positive mental health among students were overthinking, personal insecurities, fear of physical punishments at school, academic stress, results oriented teaching-learning environment that overexerts physical and mental health of students, favoritism by teachers, and bullying.  Similarly, lack of interest in studies, lack of trust in sharing problems with school teachers, high family expectations, fear of failure, lack of encouragement from parents and school teachers, low cohesion among peers, and family and relationship problems were some of the other challenges faced by students.  

 Mental health experts argued the need to focus on the bio-psycho model while describing the contributing factors for mental health problems. Genetics, transition from childhood to adolescence, hormonal changes, high family expectations, peer and family conflicts, and harassment in the school and community, either because of ethnic groups or language fuel mental health problems among college students. Mental health experts also stressed the importance of sleep to having a stable mental health.  Education experts shared that there is limited discussion on mental health problems and unavailability of mental health services at school and community level. They further added that there is a practice of treating mental health problems with jharpukh (traditional methods).  Coping strategies by students during stress were listening to music, dancing, sleeping, engaging in hobbies, reading books, travelling, playing games, watching movies, not relying on others for happiness,  and spending time with family and friends while taking their suggestions. One of the male students mentioned tobacco use and drinking as a common coping strategy among his age group.  

“There is a general opinion that talent students should not be involved in sports. We need to move out of this concept and advocate that it is important for everyone.” – NCD expert, IDI IV. “There is no enabling environment for physical activity in school due to limited space and lack of grassy playgrounds. Education regulation is not much followed, structural changes are required.” – Education expert, IDI VII. 

"Students do not get much support from both sides (family and school) which might contribute to mental health problems." – Education expert, IDI VII. "When a bus continues to travel without stopping at point, there will be heat, wear, and tear. It is similar in the human body, due to lack of rest or sleep, our body cannot perform work and there will be problems of eyes, headache, sprain on muscles stye on eye, chance of being internet addict." – Mental health expert, IDI VI. 
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 Mental health experts expressed their dissatisfaction over the almost non-existence of mental health services in Nepal. In the context of Kathmandu, there is only one mental hospital. Provision of mental health services is lacking at the community level.  Regarding internet addiction, excessive social media use, availability of age-inappropriate materials on the internet, new trends of being popular or viral, or searching for shortcut ways of success, sleep problems and lack of personal interactions were identified as contributing factors of internet addiction. Mental health experts opined that internet addiction can harm students’ investment in long term goals, create difficulties with face-to-face interactions, and lead to sleep problems, mental health problems, bullying and physical fights.   
4. Policy Recommendations This study found a considerable proportion of students with inadequate fruit/vegetable intake and physical activity, and a higher proportion of students with mental health issues and symptoms of internet addiction. Based on the survey findings and qualitative research findings, the following policy recommendations are provided:  
1. Develop and implement an interactive school-based educational intervention 
package incorporating contents on the prevention of NCD risk factors. The educational intervention package should focus on the consequences of tobacco and alcohol consumption, strategies for reducing tobacco and alcohol intake among peers and during stress as well as in recreational/cultural events, decreasing the intake of junk foods and replacing it with healthy food options, increasing consumption of fruits and vegetables as a part of regular diet and encouraging ways to remain physically active at both indoor and outdoor settings.  Similarly, the package should focus on the burden of chronic diseases and its effect on people’s health and socio-economic potential. For the development of this package, different departments of KMC, especially the health and education departments need to take a leading role with support from experts in fields related to health and education (dieticians, sports trainers, behavioral experts, etc.). The frequency and strategies for implementation of this package should also be determined, possibly once a month and through a peer-to-peer education approach.  
2. Encourage schools for the promotion of healthy food options in school cafeteria. Cafeteria interventions such as updating the food menus with healthy options, replacing junk foods and soft/carbonated drinks with various low cost, highly nutritious meals,  increasing access to safe drinking water, and promoting the nutritional value of healthy 

“During the lockdown, I was suffering from depression, I overcame it by sharing problems with my closed ones who motivated me and accepted my flaws as well as ups and downs.” – Girl, private college, FGD IV. “The major reason of mental issues among our students is because of unpeaceful relation with parents. Even our 6 to 7 students had suicidal attempts due to reasons like parents’ divorce, parents not fulfilling their desire etc. In such cases, we consult those students with psychiatrist.” – Teacher, private college, IDI II.  
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foods through various mechanisms, such as the use of wall posters and through trained canteen operators can encourage students to adapt to healthy food behavior. Thus, a guideline on the proper operation of school cafeterias could be instrumental. 
3. Promote interventions that encourage physical activity among students. Additional interventions such as conducting sessions on the importance of physical activities, actually organizing sports activities either before, during or after school hours, as well as directing targeted interventions among overweight/obese students, installing low-cost physical activity instruments, promoting yoga, dancing and martial arts, and regularly monitoring the weight and height of students is recommended to improve physical activity among the students.  
4. Develop and implement a mental health promotion educational package in 
schools. With the help of psychological and counseling experts, KMC in compliance with the health and education departments needs to develop and implement an educational package that can help in preventive and curative measures of mental health problems. This should include identification of possible stressors at individual, family, and school settings, steps on stress management, promotion of meditation, breathing and relaxation exercises, as well as psychological and emotional support to the students through teacher and peer networks, reduction of academic stress through proper teacher guidance, life skills sessions that enhance positive thinking, reduction of self-destructive behaviors and encouragement to seek help from professionals.  The package should also include interventions for the reduction of screen hours, reiterating the importance of adequate sleep, creating a platform for fostering the creativity and talents of students, and encouraging the involvement of students in physical activities and social works.  
5. Provide psychological counseling training to teachers and set up support 
mechanism at the school level for addressing mental health problems. As the availability of psychological counseling services at the school level is the most cost-effective intervention to promote mental wellbeing among students, KMC needs to coordinate with organizations working on mental health for providing training to school teachers on psychological counseling. Regular screening of the mental health status of students with the use of appropriate screening tools can help in the early identification of mental health problems.  Similarly, activities that increase school-student-parent interaction for addressing grievances related to personal, family life and studies, sessions related to stress management and coping strategies, and setting up confidential helplines will also help to reduce mental health problems among students. Linkage of school mental health services with trained psychologists and psychiatrists will also help to better address the mental health problems among students.  
6. Seek options such as recruiting human resources, such as psychological 
counselors and school health nurses, to introduce and implement health promoting 
interventions at the school level. KMC needs to consider options such as recruiting school health nurses and psychological counselors at the metropolitan or school level for the improvement of the health and well-being of students. Such human resources can guide 
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schools to implement intervention packages related to healthy behaviors and the promotion of mental health.  
7. Develop mid-term and long-term strategies to foster health and productivity of 
adolescents and young people. As a local government, KMC should intervene in the social health environment for which it needs to develop mid-term and long-term strategies and build capacities for developing it as a health-promoting city. Departments of KMC related to urban development, public infrastructure, environment, education, and health should jointly initiate activities as follows:  

• Enforce strict implementation of Tobacco Products Control and Regulatory Act 2011 (2068 B.S.), Alcohol Control Policy and Regulations 2017, and Public Health Service Act 2018 (2075 B.S.).  
• Discourage smoking and drinking in public places through appropriate reinforcement measures, intensifying community awareness activities regarding the harmful effects of tobacco and alcohol use through active media campaigning (including social media) and community events, and promoting the involvement of adolescents and youth-led groups in the social works.  
• Restrict easy availability of tobacco and alcohol products and limiting such products to licensed shops that aren’t in close proximity to the school premises.  
• Regulate promotion, advertisement, and sponsorship of tobacco and alcohol products as well as junk and health-harming foods.  
• Promote shops or providing subsidies for the sale and purchase of fruits and vegetables, promoting commercial farming, and preparing geographically appropriate food atlas considering the nutritional value and purchasing capacity of the inhabitants.  
• Invest in the establishment and renovation of community parks and community gyms, developing safe pavement for walking, installing cycle lanes, and creating more open spaces in the city.  
• Support schools in the organization of sports activities and physical activity sessions, encouraging schools to monitor the physical activity of students and provide options for schools to recruit sports teachers.  
• Ensure basic minimum standards for schools, including the availability of proper playgrounds, sports instruments, sports teachers, making sure that the school infrastructure does not make the students vulnerable to physical injuries, and also regularly monitor school environment to make it conducive to healthy behaviors.  
• Guide schools to improve teaching-learning environment, revising curriculum to address physical and mental health needs of students, reforming education practice that puts undue pressure on students, making learning resources for improving health and mental well-being available, banning addictive apps, and funding activities that promote the creativity and talent of students.  
• Ensure availability of mental health services at the community level and set up helplines. 



MRF Research 2020/21 

 

106  

 
Acknowledgment The author would like to express his profound gratitude to his supervisor Prof. Madhusudan Subedi for his valuable time, support, and scholarly guidance and to the City Planning Commission team including Saroj Basnet, Vice Chair and Dr. Kirti Kusum Joshi, Member for their constant motivation and support. The author is also thankful to Kiran Paudel, Shiva Raj Mishra, Tara Ballav Adhikari, Dr. Surya Devkota, Dr. Navin Devkota, Arpana Adhikari, Sharmila Acharya and field enumerators (public health students of Institute of Medicine, Tribhuvan University) for their support throughout the duration of the study. The author is indebted to the school administration and study participants of Shivapuri Secondary School, Padmodaya Secondary School, Canvas International College and Kathmandu Model College as well as to all those who were a part of the in-depth interviews which were conducted as a part of this study, without whom the study would not have been possible.  
References  Bay, J. L., Hipkins, R., Siddiqi, K., Huque, R., Dixon, R., Shirley, D.,  Vickers, M. H. (2017). School-based primary NCD risk reduction: education and public health perspectives. Health Promotion International, 32(2), 369-379.  Ghaffar, A., Reddy, K. S., & Singhi, M. (2004). Burden of non-communicable diseases in South Asia. Bmj, 328(7443), 807-810.  Nepal Health Research Council (NHRC) and World Health Organization. (2013). Noncommunicable Diseases Risk Factors: STEPS Survey Nepal 2013`. Kathmandu: NHRC. Nepal Health Research Council (NHRC), M. o. H. a. P., & Nepal, M. a. M. E. a. O. R. M. (2017) Burden of Disease 2017: A Country Report based on the Global Burden of Disease 2017 Study. Kathmandu, Nepal: NHRC, MoHP, and MEOR; 2019. Singh, A., Bassi, S., Nazar, G. P., Saluja, K., Park, M., Kinra, S., & Arora, M. (2017). Impact of school policies on non-communicable disease risk factors–a systematic review. BMC public health, 17(1), 292.  Vaidya, A. (2018). Capacity building: A missing piece in Nepal’s plan for prevention and control of non-communicable diseases. Journal of Kathmandu Medical College, 7(4), 131-133.  World Health Organization. (2011). Global Status Report on Noncommunicable Diseases. Geneva. World Health Organization. (2016). Global Health Observatory Data. Retrieved on March 16, 2020 from https://www.who.int/gho/ncd/mortality_morbidity. World Health Organization. (2018). Noncommunicable Diseases Key Facts. Retrieved from https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases (on March 15, 2020). 
  



MRF Research 2020/21 

 

107  

The Urgency of STEAM Education for Driving KMC as an 
Innovation Hub Manish Man Shrestha    
Abstract STEAM (Science, Technology, Education, Art and Mathematics) education is based on modern technologies. Solving problems and creating solutions are skills critical to all businesses, and STEAM-based education tends to tackle these challenges. STEAM-based education helps students understand the content of the syllabus more profoundly. This research is focused on finding the readiness of Kathmandu Metropolitan City (KMC) to implement STEAM-based education. We focused on the five significant stakeholders regarding STEAM-based education: schools, teachers, parents, students and STEAM service providers. Questionnaire was developed to find the understanding and readiness of these stakeholders. The survey results showed that most schools and teachers acknowledge the importance of STEAM-based education, but they lack the confidence to implement it. Most of the parents do not fully understand the concept of STEAM-based education. Most of the STEAM providers find it relatively harder to manage the necessary equipment for STEAM-based education. Most of the students showed enthusiasm towards STEAM-based education. Besides the survey, a literature review of the implementation of STEAM-based education in countries like South Korea and China was done. We reviewed how they have implemented STEAM-based education in their countries and the steps to implement it. We also reviewed the education policies of the Government of Nepal and KMC. We conclude that although KMC acknowledges the need for a STEAM-based education system and is taking steps to implement it, more preparations are needed to fully implement it. Strong policies to increase participation and maintain quality and standards need to be made to implement STEAM-based education system successfully. Based on the findings, appropriate policies have been proposed. 
Keywords: STEAM-based education, education policy, technology in education.  
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1. Introduction  

1.1 Background  Innovation is the key to sustainable development of a city. Research culture is one of the fundamentals that drive people towards innovation, creativity, and responsibility awareness for humanity’s well-being. Today, the world stands on the brink of the Fourth Industrial Revolution – “Industry 4.0”. Industry 4.0 will merge the physical, digital, and biological worlds using devices that sense and interact with humans, machines, and environments in new ways, making informed, rapid decisions autonomously.  Producing innovators, visionaries, creative thinkers, and dreamers for Industry 4.0 cannot be imagined without a relevant education system. The major technological revolution demands human resources equipped with Science, Technology, Engineering, Arts and Mathematics (STEAM) knowledge, skills, and capabilities committed to producing technical sophistication and interdisciplinary thinking.  Rather than teaching Science, Technology, Engineering, Arts and Mathematics as separate and discrete subjects, STEAM integrates them into ‘interdependent’ learning units based on real-world applications. The leaders of tomorrow are the children of today. Hence, without equipping today’s children with STEAM knowledge, the growth of individuals and consequently sustainable development of the city and country is impossible. Since 2010, developed countries and city-states like the USA, Republic of Korea, China, Singapore, Hongkong have rigorously implemented STEAM-based education systems to fulfill the need and thirst for industrial evolution 4.0 and further. The impact of it is seen in every aspect of life.  Nepal falls far behind Industry 4.0 despite abundant natural and human resources which is a result of incoherence between education, engineering, technology, entrepreneurship, policy-making, and development activities in Nepal. For scientific and technological progress, it is imperative for developing countries like Nepal to generate STEAM-qualified human resources and create STEAM-related jobs in the near future. To keep pace with the world, the reformation of education system of Nepal is urgent. As the capital of Nepal, Kathmandu, bears more responsibility towards its country and citizens to be the leader in every aspect. Implementation of STEAM-based education plays a vital role in developing the city through its regard to citizens’ welfare, economics, innovation, and creativity to tackle future needs. With groundbreaking innovations and the industrial revolution, the future we are shaping is challenging to project. Thus, a massive challenge for the city lies in transforming its citizens to become competitive enough in such an evolutionary environment. This challenge will be overcome if we address the following: 
● Lack of innovation and entrepreneurial culture. Students completing formal education are adept in theoretical knowledge. But, they are inept at dealing with real-world problems. This has resulted in the lack of innovation and entrepreneurial culture in Nepal, one instance of which has led to a shortage of manufacturing industries, thus causing a huge trade deficit. 
● Brain drain. When provided with opportunities abroad, Nepalese are excelling in their respective fields, however they cannot reach similar heights within a nation. 
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To fulfill the requirement, the technical workforce often has to be hired from other countries. 
● Broadening digital divide. Currently, only a limited number of skilled individuals have access to some form of technical and computer knowledge. Individuals without such skills are at a disadvantage, especially while competing in the job market. In the future, these problems will be further compounded if this form of digital divide is not curtailed. Other cities worldwide are seeking STEAM education to bridge this divide. 
● Traditional education system. The job market is quickly shifting as traditional jobs like accountants and radiologists are threatened to be rendered obsolete by AI and robots. Advances in automation technology will handle many tasks that people currently do. The impact AI and robots will have on the job market is a hot topic among every stakeholder. Discussions are being guided on both sides - on one hand, AI and robots displace many jobs, and on the other, AI and robots create as much as it displaces jobs. From the observed impacts, we can ascertain that the future jobs will be vastly different from what we are doing today. Thus, the most pressing problem for today is to make our education system compatible with tomorrow’s world. The STEAM-based education system tends to overcome the challenges mentioned above by integrating technology into the education system. 

1.2 Objective  The main objectives of this research can be summarized as below: 1. Explore and examine the willingness and readiness of the schools, teachers, students, parents, and STEAM providers to implement STEAM education within KMC. 2. Identify the policy gaps in education by comparing developed and developing cities where STEAM education is already promoted. 3. Provide recommendations on the implementation model for STEAM-based education in schools of KMC.  
1.3 Limitations of the Study The limitation of this research can be summarized as below: 

● Data could not be collected across all schools within KMC. 
● The recommendation submitted for the implementation model will only be replicable outside KMC after modifications. Additionally, due to the ongoing COVID-19 pandemic, the following limitations were further met:  
● Access was limited to students, parents, schools and teachers. 
● Frequent travel amidst the pandemic was challenging. 
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● Online meetings were not possible for some potential respondents. 
● Using an online platform resulted in limited interaction with the respondents.  

2. Methodology  STEAM-based education can be successfully implemented within the Kathmandu valley when all the stakeholders in STEAM education are willing and ready to accept it. This research measures the willingness and readiness of the five key stakeholders (schools, school teachers, school students, parents and STEAM providing institutes) that embrace STEAM-based education in the schools of KMC.  To fulfill these objectives, we have conducted both quantitative and qualitative analyses and provided recommendations which are detailed in the following steps (see Table 1): a. Primary data collection from teachers, students, and principals from the community and private schools within KMC. b. Primary data collection from individuals and firms actively engaged in providing education service regarding implementing STEAM education. c. Analysis of primary data received from teachers, students, schools, parents, and STEAM providing institutes. d. Comparison with international findings and literature with the current education policy of Nepal and making suggestions accordingly to minimize the policy gaps in the education act. e. Recommendation of the appropriate policies based on the findings.  
Table 1: Methodology for the research 

Data Analysis Type Outcome From teachers in school Quantitative Teachers’ willingness and readiness to implement STEAM education From school administrations Quantitative Schools’ willingness and readiness to incorporate STEAM curriculum in the existing lesson plan From students in school Quantitative Students’ willingness and readiness to learn STEAM education From parents Quantitative Parents’ willingness and readiness to involve their child/children in STEAM education From STEAM education provider Quantitative STEAM providing institutions’ readiness to implement STEAM education From literature review Qualitative Overall, STEAM education in the education system around the globe and the policy gap of the education system of Nepal with the global education system From Nepal and KMC education policy document Qualitative Global Trend and importance of STEAM in KTM; Policy gap in implementing STEAM at national level 
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3. STEAM Education in South Korea, Hong Kong, and Nepal: A Brief Review 

3.1 STEAM in South Korea The South Korean Government has continually driven STEAM education policy as a solution for empowering their future workforce with the required set of skills. The Korean Ministry of Education, Science, and Technology in 2011 included STEAM education as a plan to foster and support their human resources in science and technology. As the most representative national institute for STEAM education, the Korea Foundation for the Advancement of Science and Creativity (KOFAC) has managed systematic STEAM education programs at the national level. To help STEAM education become more well established, KOFAC cultivates and supports leading groups, reinforces teachers' capabilities, develops and distributes content, promotes interactive and exploratory activities for students, and institutionalizes and builds infrastructure (Hong, 2017). South Korea revised its national curriculum in 2015, intending to cultivate creative talents with integrative thinking and problem-solving. STEAM education will thus continue to be emphasized and promoted as an educational strategy to meet the requirements of the future generation. Similarly, teachers’ capabilities in promoting and implementing STEAM education across the schools are of great importance. According to the research conducted in South Korea by Park et al. (2016), out of the total 11,526 elementary, middle, and high schools in South Korea, 6,743 were sampled. The research found that 56.8% were implementing STEAM education in their institutes. This research also discovered that the most critical factor in implementing STEAM education was the voluntary efforts of the teachers. And the main reason for not implementing STEAM education in other schools was also because of difficulty in drawing a consensus from teachers regarding STEAM education. This result shows how important the role of teachers is for the implementation of STEAM education. This research also provides a limelight on the fact that teachers’ willingness and readiness to incorporate STEAM education in their teaching methods can have a considerable influence in promoting STEAM education at the national level (Park et al., 2016). South Korea undertook three steps of teacher training programs to support STEAM professional development for teachers. First, ‘Introductory Training’ focused on helping teachers understand the concepts, policies, and representative content of STEAM education. Second, ‘Basic Training’ involved a 15-hour online program focused on sharing best practices, such as organizing STEAM educations suitable for the school curriculum and implementing STEAM education for after-school programs. Third, ‘Intensive Training’ provided a mixture of online and offline programs focused on improving teacher’s capabilities to develop and implement their educational materials for STEAM classes. Despite these professional development programs aimed at teachers, many of them still faced difficulty selecting appropriate topics, integrating two or more subjects, developing educational materials, and evaluating classes (Noh & Paik, 2014). Considering these difficulties, the teachers face, STEAM research groups of teachers in South Korea developed and applied STEAM education materials that can be imitated at schools all over the country. 
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According to international evaluation programs such as TIMSS (Trends in international mathematics and science study) and PISA (Program for international student assessment), Korean students demonstrated high performance but low interest in science and mathematics. However, a study conducted by KOFAC showed students who participated in STEAM classes showed higher ‘science preference’ than students who did not participate. Students participating in STEAM classes also showed higher levels in terms of ‘ability to perform self-directed learning,’ composed of the ability to lead learning, cognitive strategy, learning motivation, the will to solve problems, use tools, and cooperate (Park et al., 2016). Continuing with these positive impacts of STEAM education, the authorities implemented policies to promote interactive and exploratory activities for students, such as STEAM Research and Education (R&E). STEAM R&E aims to enhance student’s research capabilities and encourage an atmosphere of spontaneous inquiry by supporting student-led research activities on integration-based themes. Students participating in STEAM R&E come up with their problems from daily life, define research problems, design research methods, and then submit their research proposals. Research projects are selected for funding through expert reviews, and the results are published at R&E festivals. As per a study conducted by Mun et al. (2017) on the effects of STEAM R&E, students’ creative leader competencies, consisting of cognitive, effective, and societal domains improved after participating in STEAM R&E. In addition, STEAM R&E has positive impacts on students’ creative thinking by providing students with experience related to research field careers and collaborative research activities carried out with friends. According to the analysis of 821 STEM/STEAM-related research papers published in South Korea over the last ten years, the most frequently researched topic was “program/ instruction materials”, which accounted for 72% of the total topics. Kim & Kim (2017) show that studies in STEAM education have been focused on developing diverse educational materials and programs that promote STEAM education. The Korean Ministry of Education and KOFAC are continuing to develop four types of STEAM programs to be used in schools: a. Integration-based programs for each theme of STEAM (e.g., biotechnology, global environment, and appropriate technology) b. Programs to utilize up-to-date products (e.g., up-to-date ICT, up-to-date medical appliances, and up-to-date vehicles) c. Integration-based programs in science and arts (e.g. topographical maps in science and art, creative activities in manufacturing, and world-changing designs) d. Design-based programs connected to promising future jobs (e.g. cognitive engineers, robot engineers, and information system professionals) 
3.2 STEAM Education in Hong Kong The Hong Kong Education Development Board administered questionnaires to participants in various symposia from November 2015 to January 2016 as well as all primary and secondary schools to collect views on the promotion strategies (see Education Bureau, 2016). Through various consultation events, mass media, and written submissions, helpful 
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feedback was extracted from stakeholders and the public. The schools’ response has documented a general agreement for strengthening students’ capability to integrate and apply their skills and knowledge across various subject disciplines. Regarding the renewal of the school curriculum, the overwhelming majority of respondents (>90%) emphasized STEAM education promotion. Hong Kong Education Development recommended five-pronged guiding principles for promoting STEAM education and adopting a holistic approach at the system and the school levels for implementation. These principles are as follows: a. Adopting a learner-centered approach focusing on facilitating learners to obtain the skills on how to learn through STEAM-related activities, diversified learning, education and evaluation strategies that suit the needs and interests of students. b. Enhancing STEAM-related learning opportunities to form part of the essential learning experiences, inclusive of learning opportunities beyond the classroom. c. Balancing between students’ interests and needs, teachers’ views and partnerships with other stakeholders. d. Building on schools’ past experiences and other conducive factors for the promotion of STEAM education. e. Promoting STEAM education as a continuous and dynamic improvement process, preferably starting from small-scale curriculum development projects, allowing tolerance of ambiguity and room for further advancement. 
3.3 STEAM Education in Nepal In recent years, many institutes in Nepal, such as Karkhana, STEM foundation, RAN, Samadhan Engineering, and Redshift, have collaborated successfully with schools to provide STEAM-based education. However, each of them has used their own platform to implement the program. The most common platform used is Arduino and Raspberry pi. With these platforms, students were successfully able to grasp the idea of IoT and modern technologies.  The common practice in Nepal regarding STEAM-based education is to provide the platform to a specific number of students for the projects, making it difficult to blend the curriculum to STEAM education. Hence presently, STEAM education is limited to project works rather than providing the platform for understanding the basic knowledge and complementarity of the curriculum. To tackle this, an institute like Samadhan Engineering Pvt. Ltd. has developed a program to include all students and developed a curriculum for every standard based on the understanding and interpretation of the subject matter. This curriculum helps students to understand the concept and parents to be convinced and accept STEAM education as necessary for children’s education.  Current government policy has several points that ensures that the STEAM-based education is included in Nepal’s education system (g]kfn ;/sf/, @)&^). The strategy that ensures the inclusion of STEAM education can be summarized as: 

● To ensure sustainable investment in the participation and partnership of various stakeholders in technical and vocational education and training. 
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● To provide relevant, quality and competitive technical and vocational education and skill development opportunities according to the qualifications and capabilities based on the needs and priorities of the labor market. 
● To make competency testing and training of teachers compulsory 
● To integrate information and communication technology as an integral part of the teaching-learning process to make it technology-friendly, practical and result-oriented 
● To make science, technology, engineering and mathematics education (STEM education) an integral part of the curriculum in all levels of education. The policies to include STEAM education in the education sector of Nepal can be summarized as below: 
● A well- run and well-equipped national science school to expand the opportunities of science and technology education. 
● Establishment of research laboratories, including thematic laboratories for technical and vocational education and skill development. 
● Cooperation from the educational institutions, including sharing the cost with the workplace and community, and among industry, trade, association and institutions in order to make technical education practical and timely. 
● Development of direct and online teaching and training systems in technical and vocational education programs using modern information technology in line with international experience and national standards. 
● Increasing the use of technology. 
● Development of print, multimedia and online-based learning materials targeting the students of open schools and universities. 
● In addition to developing school curriculum-based teaching and learning methods, development of techniques and thinking with the direct participation of the students, focusing on the creative aspects such as teaching, project work, and experimental practice based on the educational curriculum.  
● Enhancement of teachers’ professional skills to teach subjects related to science, technology, engineering, and mathematics through teacher training and capacity-building programs. 
● At the local level, organization of continuous professional development programs of teachers (customized training, workshops, seminars, observation visits, reflection, teacher network, collaborative research, mentoring, coaching, etc.) with the schools as the focal point. 
● By integrating information and communication technology as an integral part of the education system, the development of technology infrastructure to make the teaching-learning process information technology-friendly in schools and educational institutions.  
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● Development of digital technology (developing virtual teachers, professors, trainers, monitors, inspectors and supervisors) at the federal and state level to develop effective teaching, learning, training, monitoring, evaluation and supervision systems. 
● Emphasizing ubiquitous learning and easy-to-use materials such as tablets, smartphones, mobiles, etc. to effectively conduct learner-centered learning, as well as the opportunity to learn closely with an experienced and skilled personnel. 
● Use of Information and communication technology to teach and learn from the elementary level in school education. 
● Development and expansion of STEAM education as an integral part of the overall education system by modernizing appropriate policies, investments, workforce development, curriculum adjustment and teaching methods. 
● Improvement of the teaching and learning process by digitizing the curriculum and incorporating STEAM as subjects during curriculum development. 
● Giving due space to STEAM subjects while modifying and updating the curriculum and textbooks relative to the environment. 
● Promotion of STEAM, educational institutions in collaboration with the community, organizations, industry and mass media in the organization of literacy programs related to science and technology. 
● Development of children’s interest, participation, involvement, and ability in subjects related to STEAM from the earliest levels, with the potential of increasing its extent up to fifty percent in the curriculum depending on the class and level. 
● Integration of the concept of STEAM into school education (language, literature, art, culture, history, geography, etc.). 
● Development of curriculum-based on STEAM by identifying the areas required for the state at the undergraduate and postgraduate level. 
● Construction of Science and Technology Centers, Museums, Research and Innovation Centers, and Planetariums at the federal and provincial levels to promote STEAM education. KMC has integrated many innovative plans to improve its education systems (sf7df8f}+ 

dxfgu/kflnsf, @)^^). One step taken by the KMC to elevate its education system is to plan in the policy to start a STEAM club and introduce technical education to school students. According to the policy, KMC has started conducting civil engineering classes in three of its community schools targeting students from class 9 to 12 to implement the aspiration of "expansion of technical and vocational education, basis for building a prosperous metropolis." Under this, 514 students are studying. The education policy of KMC that directly impact STEAM-based education can be summarized as below: 
● To improve the quality of schools in the metropolis and make it timely, an education plan will be formulated by forming a committee consisting of educationists to formulate an integrated education management plan. Child education, primary level education, basic level education and secondary level 
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education will be specialized. 
● A child-friendly teaching method will be adopted by constructing the necessary infrastructure to raise the morale of the students who dropout of school. Providing guardianship to the local poor, destitute, Dalit and disabled children by providing textbooks, textbooks and uniforms as per the need will be continued. 
● Science and computer laboratories will be established and upgraded in all community secondary schools. STEAM Club will be established in the selected schools, and various innovation programs based on science, technology, engineering, art and mathematics will be conducted. Students' creativity will be encouraged by organizing annual invention competitions among schools. 
● Students of the 9th to 12th classes of three community schools are being taught in civil engineering. In 2077/78, computer, electrical and electronics subjects will also be taught in 3 more community schools. Thus, the students studying engineering will be mobilized in the programs run by KMC as per the need. 
● The educational information system will be organized to implement one model school program by establishing an electronic recording and reporting system of teachers, staff and students of all community schools. 
● Thematic teachers will be provided to make the community schools teaching friendly, and infrastructure improvement will be emphasized. 
● Cooperation will be made with the Nepal Academy of Science and Technology to establish a science and technology-based innovation center and science park. 

4. Results and Discussion  

4.1 Factors Affecting Willingness to Implement STEAM Education Figure 1 compares the four main factors that describe the willingness of the five key stakeholders in implementing STEAM education. These four factors are as follows: 
(1) STEAM helps in effective learning: Figure 1 shows that STEAM-providing institutions firmly believe STEAM education will help students learn effectively. However, other stakeholders - students, teachers, parents, and schools do not agree completely but still believe that STEAM education can be effective in the learning process. 
(2) STEAM makes student competitive: The figure shows that the STEAM providers highly believe STEAM education can prepare students to become competitive once they complete their schooling. Moreover, students, teachers and parents moderately believe that STEAM education can help students become competitive. However, schools lack some consensus in believing STEAM education to make students competitive. 
(3) Availability of STEAM materials: Interestingly, all five stakeholders share a similar view on this variable. They believe there is no proper availability of STEAM materials in the Nepalese market. The existing materials that the teachers are using in schools are also not appropriate or enough for STEAM education. STEAM providers also agree that they do not have enough STEAM materials and resources to implement STEAM education effectively within the Kathmandu Valley. 
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(4) Need for professional development training: All asked stakeholders (teachers, schools, and STEAM providers) responded almost to the same degree that the teachers providing STEAM education require professional development training to implement STEAM education effectively. All the questioned stakeholders agree that this area needs a vast improvement to make the STEAM approach of learning effectively. 

 
Figure 1: Willingness of five key stakeholders to implement STEAM education 

4.2 Analysis of School’s Readiness Nineteen schools from Kathmandu were provided with the survey form. The established years of surveyed schools range from 5 to more than 25 years, with students ranging from less than 300 to more than 5000. The fee range for the grade 8 of the surveyed school ranges from less than Rs. 1000 to Rs. 18000 per student. Figure 2 shows the responses from these schools.  The findings from this survey with regards to schools’ readiness can be summarized as below: 
● Almost all the participating schools have recognized the necessity of the STEAM program in the curriculum. However, not many schools are capable of promoting the STEAM-based education system. 
● Almost all schools need technical support to implement the STEAM-based education. 
● Most of the schools are inclined towards project-based activities to make students understand the current curriculum. 
● A small percentage of schools could not grab the concept of integrating STEAM-based education into the subject’s curriculum.  
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Figure 2: Response from the schools 
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Figure 2: Response from the schools (cont.) 
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4.3 Analysis of Students’ Readiness Twenty students were surveyed from the interviewed schools to find their perspective regarding STEAM-based education. The responses of the students can be summarized below (see Figure 3): 
● Most of the students are excited about the STEAM-based education. 
● Although many students do not want to pursue career in the STEAM field, they acknowledge that STEAM-based education is helpful. 

 

 
Figure 3: Response from students 
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Figure 3: Response from students (cont.) 

4.4 Analysis of Teachers’ Readiness Twenty-four teachers from the schools were surveyed to find out the readiness of the teachers. The response of the teachers can be summarized as follows (see Figure 4): 
● The teachers are not entirely ready to incorporate modern learning tools. 
● They frequently use different pedagogical approaches and technologies.  
● They are eager to implement a new methodology to the teaching methods.  
● They understand the need for STEAM-based education. 
● They need training programs to integrate STEAM education. 

    
Figure 4: Response from teachers  
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Figure 4: Response from teachers (cont.) 

4.5 Analysis of Parents’ Readiness Twenty parents with their children in the schools mentioned above were surveyed. The response from the teachers can be summarized as follows (see Figure 5): 
● The majority of parents feel the need to implement STEAM-based education. 
● Few are willing to spend extra money on STEAM-based education. 
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Figure 5: Response from parents 
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Figure 5: Response from parents (cont.) 
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Figure 5: Response from parents (cont.) 

4.6 Analysis of Readiness of the STEAM-providing Institutes Five STEAM-providing institutes were surveyed to find the readiness of the institutes. The response from the STEAM providers can be summarized below (see Figure 6): 
● It is hard to give service solely based on Nepal’s market. 
● There is a need for more awareness programs in schools. 
● It is better to not use school teachers for STEAM-based education. 
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Figure 6: Response from the STEAM service providers (cont.) 
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Figure 6: Response from the STEAM service providers (cont.) 
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4.7 Analysis of Readiness of the Schools funded by KMC for STEAM Education The responses from nineteen government schools that introduced STEAM education in collaboration with KMC were collected and analyzed. All schools conducted programs from classes 6 to 8, whereas only twelve conducted programs for classes 5 and 9, and only three schools conducted the programs for class 10. About 90% of the sampled schools were collaborating with Karkhana to provide STEAM education in their institutes. The remaining 10% of the schools have worked with the STEAM foundation. Figure 7 shows the impact and overall experience of the schools regarding the program.  

 

 
Figure 7: Impact and overall experience of the schools 
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The survey results from these schools can be summarized as follows: 
• There is a need for a higher level of collaboration between STEAM providers and schools. 
• There is also a need for more support and engagement from STEAM providers. Furthermore, the school provided some recommendations that would be conducive in implementing STEAM education, which are listed below: 
• STEAM-providing institutes need to be in regular touch even after the completion of their training. Regular follow-ups and technical support are expected from the school administration of the STEAM providers. 
• STEAM training or orientation programs need to match with the school curriculum. 
• Such training or orientation programs should not be limited to 3-4 days. It should be extended to at least a week.  The STEAM education program did not help students regarding the school’s current curriculum and is organized as an extra-curricular activity. Thus, the program should be based on the school curriculum. 

5. Conclusion and Policy Recommendations 

5.1 Conclusion In the surveyed schools, teachers, students and parents, most schools and teachers recognize the importance of STEAM-based education. Still, they need training sessions as well as technical support to implement it. Most of the parents, however, prefer other activities to the STEAM-based education system. Students are attracted to the STEAM-based education system. Survey also showed that two of the most challenging hurdles in implementing and promoting STEAM education are the unavailability of the modern and advanced tools or the reluctant teachers in using those tools, and the outdated curriculum of subjects like science and mathematics to meet the current requirements. The school with the pilot program regarding STEAM education organized by KMC showed that it needs more regulation, although the program positively impacted the students and schools. The program should be embedded in the curriculum to make it more effective. Based on the study of various developed and developing countries that have adopted STEAM-based education, the following suggestions could be put forth for KMC:  
• Provide a common platform where multiple stakeholders can meet and integrate. 
• Provide a platform for stakeholders to develop educational materials and allow students to observe and solve real-world problems. 
• Organize necessary and systematic training programs for teachers. 
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KMC has adopted policy to implement STEAM education in its jurisdiction. Based on the survey findings and literature review, following policy gaps have been identified and recommendations proposed to promote a STEAM-based education system: 
• The education policy of KMC has many strategies to integrate STEAM education into the curriculum. However, it does not have any strategy to create a common platform to implement a STEAM-based education system. Thus, a platform should be developed where multiple stakeholders like teachers, research organizations, STEAM providing institutions, and industry experts can develop educational materials, teach students, and collect and analyze data on students. 
• KMC also has the policy to implement a STEAM club. However, the policy should be developed to make STEAM a part of the curriculum and should not be treated as an extracurricular activity. 
• KMC policy includes training programs and opportunities for teachers. However, systematic step-by-step educational opportunities should be provided so that teachers can smoothly bridge the gap between education and our changing world. 
• KMC policy does not provide a specific plan to involve students in STEAM-based activities. KMC has started conducting civil engineering programs in schools and has a plan to introduce other engineering fields. The number of schools and students is limited, and the policy does not plan to involve students in any activities.  The policy should be developed so that the students can have more experience in participating in social problem-solving subjects to recognize or focus on social problems and try to solve them through STEAM education as a part of their curriculum. 
• The government policy has plans to make universities research-oriented and to integrate technologies in education. However, it does not have any plan to integrate a STEAM-based education system in the university. STEAM education should not be limited to primary, secondary and higher schools and should be extended to university education.  If STEAM education is implemented in university education, then realistic projects dealing with problems in real industries and communities will be pursued based on the ideas of university students and student-led research and development activities. 
• Although the KMC policy has included a local curriculum, the overall curriculum must be revised to integrate STEAM-based education to a higher degree. 
• The policy should be developed to develop a technology to help students understand the current curriculum more profoundly. 
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5.2 Policy Recommendations 

5.2.1 Macro-level Policy Components and Practices to Support STEAM Education By 2030, Institute for the Future estimates that 85 percent of the jobs that today’s K-12 learners will be doing have not been invented – demanding a creative and prepared workforce to respond innovatively to real-world problems (Henriksen, 2017). The STEAM-based education system can further enhance teaching and student achievement and eventually encourages students to apply creativity to solving real-world problems. As a response to changing workforce demands, policymakers from all over the globe have turned their focus on STEAM education to believe that integration of science, mathematics, technology, engineering, and arts can empower the future workforce with all the skills required. Macro-level policy components that the policymakers need to consider supporting STEAM education are as follows: 
(1) Access and Participation: To accomplish the increase in access and participation in STEAM-based programs, educational institutes need to provide STEAM certification for the students who have completed the STEAM curriculum. Few considerations in the application of STEAM certification can include: 

• Goals for student participation, including access for traditional and non-traditional students. 
• Plans for public-private partnerships. 
• Plans for teacher professional learning and training programs to ensure that the teachers are well equipped to deliver STEAM education. 
• Curriculum guidance. 

(2) Quality and Relevance: Policymakers need to ensure that a certain standard of STEAM education has been maintained throughout the country. Thus, the public sectors need to work actively to develop a curriculum for STEAM education and then implement the developed curriculum throughout the country. A STEAM-based education should be applied by integrating both methods - developing a STEAM curriculum and organizing various project-based learning activities. 
(3) School Governance and Management: Leaders from local, provincial and central levels should contribute to implementing STEAM-related policies across the country. A central government should develop policies to govern STEAM education and a task force should be initiated, which shall be responsible for improving students' educational achievement through STEAM learning. Policymakers also should come up with an alliance of representatives from education, business and industry, community-based groups, non-profit organizations, funding agencies and government offices. For STEAM application, an implementation continuum should be developed to provide province-wide guidance and consistency for STEAM education in elementary, middle, and high schools. 
(4) Sustainable Financing: Limited funding for STEAM education can create barriers that hamper program offerings, student participation, and staffing, professional development, access to resources or after-school programs. A sustainable source of funds will be required to implement STEAM education at a national level. 
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(5) Research and Innovation: A culture of research and innovation should be introduced to students at all levels. With this objective, local, provincial, and central levels need to allocate research funds that actively support and engage students in research activities. Events, competitions, fairs and exhibitions, and other programs directed at encouraging students on research and development activities can be facilitated. Students outshining such programs and competitions should also be provided with career opportunities to excel in this field.  These components and practices do not represent a complete set of policies but provide examples of support that the local, provincial, and central Government can provide to promote STEAM education. There is no universal or standard way of implementing STEAM education. But, through these policies, public sectors can encourage private sectors to provide and promote STEAM education. 
5.2.2 Road Map to Implement STEAM-based Education The roadmap can be mapped as follows: 1) Allocate budget to - 

– Form a task force. 
– Implement technologies. 
– Organize training programs. 2) Form a task force of experts (teachers, STEAM providers, policymakers) and - 
– Decide a common platform including technology. 
– Develop/use technology to help understand the current contents of the curriculum. 
– Integrate STEAM-based education into the curriculum. 
– Set the standard for STEAM-based education. 3) Select pilot schools to implement STEAM-based education. 4) Organize teacher training programs to provide -  
– Introductory Training: Understanding the concepts, policies, and representative content of STEAM education. 
– Basic Training: Sharing best practices to implement STEAM education. 
– Intensive Training: Improving teacher’s capabilities to develop and implement their educational materials for STEAM classes. 5) Implement STEAM-based education in selected schools. 6) Regularly monitor and acquire feedback from schools and students. 7) Involve students in social problem-solving activities. 8) Organize exhibitions and competitions.  
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Laws, Policies and Evidence on Quality of Life of Senior 
Citizens of Kathmandu Metropolitan City Kripa Sigdel   
Abstract The pace of aging around the world is faster than ever. Understanding the various aspects of quality of life including physical, social, psychological and environmental is crucial in today’s world where longevity is increasing more than ever. This study aims to assess the quality of life of the elderly population and to evaluate the role of legal documents and policy on quality of life. This study also contributes to the understanding of the correlation between literacy, family structure and quality of life. In order to achieve that, this research primarily adopts a quantitative and cross-sectional research design. It also includes a text review of the laws, policies, directives and programs which have implications on the quality of life of senior citizens. For this study, 206 samples are collected from Ward no. 9 and 12 of Kathmandu Metropolitan City (KMC). The research finds that the quality of life of the majority of the senior citizens of KMC is good. Around 14-18% of the sample participants are found to have poor quality of life in physical health, psychological, social relationship and environmental domains. Moreover, gender, age, education status and health status are found to be the predictors of quality of life.  Significant positive correlations are found between and with all four domains of quality of life, overall quality of life and health satisfaction. Although the policy of KMC is commendable in prioritizing the formulation of the plans, policies and programs concerning senior citizens, some gaps have been identified which require KMC to focus on the qualitative aspect by being oriented in a ‘Wellbeing approach’ and enhance the capacity and competency of geriatric health care professionals. 
Keywords: Aging, senior citizens, quality of life.   
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1. Introduction  

1.1 Background  The World Health Organization’s Quality of Life Group (WHOQOL-Group) defines quality of life (QOL) as “an individual’s perception of their position in life, in the context of the culture and value systems in which they live in relation to their goals, expectations, standards and concerns” (WHO, 1998). This concept has covered all aspects of a person’s physical, psychological health, social interactions and their relationship with the corresponding environment they live in. The total number of people aged 65 years and above was 703 million in 2019 and this number is projected to double to 1.5 billion in 2050 (United Nations, 2019). The global population is aging, and so is the population in Nepal. The population of the elderly, defined by the Nepali Senior Citizens Act as individuals aged 60 years and above, constituted 2.1 million people in 2011 (CBS, 2012). Understanding the various aspects of QOL including physical, social, psychological and environmental is crucial in today’s world where longevity is increasing more than ever.  QOL gives an idea about the perceived physical health and psychological conditions, and at the same time reflects the social life and various environmental factors such as economics, home environment, health care, etc. that impacts the life of senior citizens. It is stated in the Constitution of Nepal to provide essential health care services free of cost to the ultra-poor, vulnerable, poor, senior citizens, people living with physical and psychological disabilities, and women. Nepal has developed various policies and programs to expand health care services to its population. However, the government does not have enough resources to address the issues concerning the psychosocial aspects of the elderly. In this context, it is essential to evaluate the implications of national policies and laws on the QOL of senior citizens in order to highlight the possible gaps in law and policies.  
1.2 Objectives  The objectives of this study are: 

● To assess the  quality of life of senior citizens,  
● To find out the correlation between physical, social, psychological and environmental predictors of quality of life, 
● To assess the effects of  gender, age, education and health conditions on the quality of life of senior citizens, and 
● To evaluate and find gaps in policies, plans and programs of Kathmandu Metropolitan City (KMC) in the quality of life of senior citizens.  

1.3 Limitations of the Study Very few studies have been initiated concerning the Nepali elderly population, despite the increase in their number and in the pace of aging. This study aims to explore different perspectives regarding the QOL of the elderly population in Nepal. The findings of the study 
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will add knowledge and information about the livelihood status of the elderly as very limited research has been conducted around this topic in the context of Nepal. However, the measure used in this paper is based on self-reporting which reduces the possibility of cross- checking. Thus, the data reported here can have a positivity bias. Although purposive sampling was used as a sampling method, the study will not represent all senior citizens of Nepal. 
2. Methodology The research primarily adopts a quantitative and cross-sectional research design. It also adopts a text review of the laws, policies, directives and programs which have implications on the quality of life of senior citizens. Purposive sampling was used as the main sampling technique. The World Health Organization Quality of Life Bref ( WHOQOL – BREF) Manual was used for the survey. This adaptive tool was used for collecting the data from 206 participants from Ward no. 9 and 12 of KMC. This study adopts a desk research method in reviewing and analyzing the laws, policies, programs and directives in relation to the QOL of senior citizens.  This research abides with and ensures the ethical standards and protocols such as informed consent, confidentiality, right to withdraw and protection from any sorts of harm. The scoring of the participants in WHOQOL Bref is done as per the scores obtained by the participants in the five likert scale of 1 to 5 (World Health Organization, 1996). The raw scores are added for each domain and transformed to the range of 0 to 100 as per the instruction provided in WHOQOL Bref manual (World Health Organization, 1996). This is done in order to make the scores of each domain standard and comparable.  The text review of the legal documents is analyzed to find their scope and limitations in relation to the QOL of senior citizens. KMC’s policies and programs are also analyzed in the context of national and international documents and provisions. At the same time, the policies are matched with the qualifying indicator of QOL. 
3. Results and Discussion  

3.1 General Results The research aims at studying the ways of improving the QOL of the senior citizens and to evaluate the legal documents and policies on QOLof the senior citizens of KMC. This research has found out that the majority of the senior citizens of KMC have a good QOL as per their subjective experiences and evaluation. Around 14-18% of the participants were found to have poor quality of life in the physical health, psychological, social relationship and environmental domains. It was found out that the majority of the participants spent most of their allowance money on food, medicine and treatment. Overall quality of life, health satisfaction and all the four domains of QOL have been found to be significantly positively correlated with each other. Comparatively, female, older and illiterate senior citizens were found to have lower QoL. The textual analysis of the legal documents and policies of KMC finds that KMC has made efforts in improving the lives of senior citizens and has formulated important policies and programs to address the issues of senior citizens. However, the analysis also finds  that 
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these policies and programs are rather distribution-oriented with more focus on quantity over quality. At the same time, the policies are opting to manage the senior citizens rather than engage them in the cultural, economic, political, and social facets of life. Similarly, health services for the senior citizens were more intervention-focused with little emphasis on promotion and preventative measures. The policies are found to be silent on geriatric care capacity building among health professionals. 
3.2 Insights from Demographic Characteristics The demographic characteristics provide some important insights (Table 1). The gender ratio of the participants is more or less similar. The age of the participants  varied and ranged from 60 to 94 years of age. The collectivistic value of the society has been reflected in the living arrangement of the senior citizens. Majority of the participants were still found to be living with family members up to three generations. This shares similarity to the outcome of Chalise (2012). This shows that the care of the senior citizens has been delegated primarily to other members of the family.  
Table 1 : Demographic characteristics of the participants 

Characteristics N %Gender   Male 97 47.1 Female 109 52.9 Age   60 – 74  116 56.3   75  and above 90 43.7 Marital Status   Unmarried 2 1 Married 141 68.4Widow/widower 61 29.6 Divorced 2 1 Living Arrangement   With Children (3 generations) 130 63.4 With  Children (2 generations) 38 18.5Husband/wife only 24 11.7 Alone 5 2.4 Old Age Home 8 3.9 Ethnicity   Dalit 11  5.4 Janajati 103 50.5 Brahmin / Kshetry 80 39.2 Others 8 3.9 Education Status   Literate 126 61.2 Illiterate 80 38.8Educational Level   General Literacy 43 34.4 
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Characteristics N % Primary Education 22` 17.6 Secondary Education 14 11.2Higher Secondary Education 13 10.4 University Education 33 26.4 Note: N denotes number of participants; % denotes the percentage of the participants. Family, rather than the state, is the major reliable source of care and support for the senior citizens. The government, both central and local, has to realize this demographic reality as this can be a great burden-sharing opportunity for the government. Instead of focusing on an individual, policies have to be made that recognizes family caregivers’ special role and help them with enough information and support to take care of their older relatives and also to maintain their own QOL (National Academies of Sciences, 2016).  Policies and programs that assess the family caregiver’s capacity to take care of the elderly  and guide them with information, incentives, facilities, training etc. is necessary. At the same time, the family caregivers’ own wellbeing and QOL deserve a mention in the policies and programs. 
3.3 Expenditure Pattern The nature of the expenditure by senior citizens gives us some important insights that can have important policy implications. Majority of the participants spent most of their senior citizens’ allowance money on procuring food, medicine and health care facilities. The investment on health care facilities has been a major focus of KMC. This coupled with social allowance schemes works effectively as both of them complement each other. The bigger proportion of expenditure on health care also requires more subsidies and affordable access to health care.  
Table 2:  The participants’ expenditure from the allowance provided by the central and local 
government (Total valid response: 160) 

Expenditure Head Level of Expenditure 
Highest Second highest Third highest Food 68 48 2 Medicine and Treatment 59 49 5Family Expenses 3 11 24 Saving 12 0 1 

Total 142 108 32 

3.4 Quality of Life of Senior Citizens  As shown in Table 3, more than two thirds of the participants evaluated their overall QOL to be good. Domain wise also, around 14.07-18.9% of the participants scored lower than the cut off standard (i.e. one SD below the calculated mean) which indicates a relatively poor score. The result is similar to that of Wong et al. (2018) and D'mello and Devraj (2019). Among the domain scores, the environmental domain has the highest mean score of 70.82 (SD=12.63) and the lowest in the physical health domain with the mean score of 60.92 (SD= 
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19.53). The results are quite contradictory to Onunkwor et al. (2016). Majority of the participants have health problems which can be attributed to relatively lower QOLin the physical health domain. The highest mean score in the environmental domain can be due to the direct impact of collectivistic family values and the effects of different policies and programs. Approximately 18.9% of the participants reported poor physical health QOL followed by 18% of the participants who reported poor psychological QOL. These figures demand more policies and programs from KMC to be dedicated to the enhancement of the physical and psychological wellbeing of the senior citizens.  
Table 3: Mean and SD in the four domains of Quality of Life and participants with poor scores 
( N =206) 

Domains Mean SD Number of participants with 
poor scores (Mean< 1 SD) Physical Health QOL 60.92 19.53 39 (18.9%) Psychological QOL 67.37 17.01 37(18 %) Social Relationship QOL 66.94 13.53 29 (14.07%)Environmental QOL 70.82 12.63 30 (14.56%) 

3.5 Association between the Four Domains of QOL, Overall QOL and Health 
Satisfaction As shown in Table 4, there are significant positive correlations between and with all the domains of QOL, overall QOL and health satisfaction. The correlation strength varies from moderate (r = 0.48) to strong (r= 0.78) (Ratner, 2009). The significant result signifies that this relationship is strong. The positive correlation in all the areas and domains of QOL suggest that the domains are interrelated with each other and that the subjective experience in each domain has an influence in other domains of QOL. The positive correlation between the domains of quality of life has greater implications on policymaking for KMC. Notably, there is a strong association between physical health and psychological QOL meaning that better physical health can possibly lead to greater subjective experience of happiness and the people experiencing greater psychological wellbeing can induce better physical health (Dale et al. 2014; De Neve et al. 2013). Other empirical evidence has also strongly demonstrated that increased physical activity improves the wellbeing of people, particularly the elderly (Craft & Perna, 2004; Department of Health, 2014).  This has a wider implication. For example, KMC can devise policies and programs targeting the least active senior citizens to increase their physical activity through exercise programs in public spaces such as parks and community centers.  From this study, there is strong evidence which documents the positive effect of psychological wellbeing on physical health. Good psychological wellbeing predicates reduced inflammation; improved cardiovascular health, immune and endocrine system; and lowered risk of heart disease and stroke which ultimately increases survival and longevity. KMC can bring programs that help in alleviating loneliness as well as increasing interconnectivity and understanding the problems of the senior citizens. Access to geriatric psychosocial counseling can be one such program which helps to decrease the distress of senior citizens and increase psychological wellbeing. For example, a program called 
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Silverline was initiated in the UK to provide 24 hr free and confidential helpline to the ageing population. Around 70% of the service users reported that it increased their happiness along with the feeling of interconnectedness (Trudel-Fitzgerald et al., 2019). Similarly, there’s a strong positive correlation between environmental QOL and psychological QOL.  Housing improvements and refurbishment has been linked with improved physical and mental health (Thomson et al., 2001; Guite et al., 2006) found the association between physical environment (neighbor noise, sense of overcrowding in the home, escape facilities such as green space and community facilities and fear of crime) and mental health. Especially when planning for urban spaces, this research suggests that there is a need to intervene on both design and social features of residential areas to improve mental well-being.  Likewise, there is a moderate association between social relationship QOL and physical health QOL as well as psychological QOL. Older people with strong attachment to  local areas and social networks are found to have higher resilience (Cooke et al., 2011). Similarly, access to proper health care facilities and controlling pollution enhances people’s mental health. 
Table 4:  Correlation coefficient between the four domains of QOL, Overall QOL and Health 
Satisfaction (N= 206) 

Domains Physical 
Health QOL 

Psychological 
QOL 

Social 
Relationship QOL

Environmental 
QOL Physical Health  QOL 1 .783** .489** .623** Psychological QOL .783** 1 .579** .731** Social Relationship QOL .489** .579** 1 .549** Environmental QOL .623** .731** .549** 1 Note: ** p <0.01. 

3.6 Socio-demographic and Health Predictors of Quality of Life Table 5 shows that male participants have significantly higher scores in health satisfaction, physical health, psychological, social relationship, and environmental domains. These findings are similar to Adhikari et al. (2018); Bilgili and Arpaci (2014); Lee et al. (2006); and GC et al. (2017).  This can be attributed to the lower status of women and the patriarchal mindset of the Nepali society. Women senior citizens should be given more attention and preference in framing policies and programs.  The elderly participants or specifically those participants aged 75 years and above have significantly lower quality of life in physical health, psychological and social relationship domains of QOL than the participants of lower ages, specifically the age group 60-74. Similar findings are reported by Adhikari et al. (2018); GC et al. (2017); and Bhandari et al. (2016). This could be a result of deteriorating health conditions due to increasing age. This can also be justified with the finding that shows that participants reporting health problems have significantly lower quality of life in all the domains of QOL, overall QOL and health satisfaction compared to the participants with no health problems. Furthermore, illiterate participants have significantly lower quality of life in all the four domains of QOL and health satisfaction when compared to the literate participants. This 
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demonstrates that education is an important predictor of QOL. Similar results have been reported by Gobbens and Remmen (2019); Adhikari et al. (2018); and Joshi et al. (2018). With education, one has more accessibility to information and higher awareness about the issues as well as the facilities and opportunities provided by the government and different agencies. Education would help the elderly to adapt to the changing conditions and uplift their QOL by increasing the sense of agency in the areas of physical, psychological and social relationships (Boulton, 2010).  
Table 5:  The mean differences in Overall QOL, Health Satisfaction and four domains of QOL on 
the basis of demographic characteristics – gender, age and education level and health 
problems 

Variable Domains 
Overall

QOL 
Health 

Satisfaction
Physical 
Health 

Psychological Social 
Relationship 

Environmental Gender:       Male 3.76 ± 0.70 3.70 ± 0.90 64.51 ± 19.8 69.97 ± 16.59 69.32 ± 13.29 72.69 ± 12.59 Female 3.72 ± 0.66 3.39 ± 0.89 57.72 ± 18.8 64.81 ± 13.44 64.81 ± 13.44 69.16 ± 12.50 p-value 0.690 0.015 0.012 0.038 0.016 0.045 Age:       60-74 3.73 ± 0.71 3.58 ± 0.90 63.88 ± 19.67 69.5 ± 17.44 69.62 ± 13.97 71.30 ± 13.13 75-94 3.76 ± 0.64 3.49 ± 0.91 57.1 ± 18.76 64.63 ± 16.11 63.48 ± 12.16 70.21 ± 12.01 P Value 0.813 0.488 0.013 0.041 0.001 0.540 Education Status:       Literate 3.81 ± 0.70 3.70 ± 0.88 64.81 ± 18.25 70.8 ± 16.04 69.65 ± 13.93 73.51 ± 12.31 Illiterate 3.64 ± 0.64 3.29 ± 0.88 54.78 ± 20.01 61.98 ± 17.18 62.66 ± 12.61 66.58 ± 12.03 p-value 0.078 0.001 0.000 0.000 0.000 0.000 Health Problems:       With Health Problems 3.64 ± 0.66 3.35 ± 0.87 56.69 ± 18.76 64.51 ± 16.56 65.70 ± 13.47 69.61 ± 12.93 Without Health Problems 4.11 ± 0.61 4.23 ± 0.67 76.5 ± 13.6 77.93 ± 14.41 71..47 ± 12.88 75.27 ± 10.44 p-Value 0.000 0.000 0.031 0.000 0.012 0.008 Gender, age, health problems and education stand out as the predictors of QOL. KMC can use this knowledge to bring special provision to female senior citizens, citizens aged 75 years and above, the chronically ill and the illiterate to compensate for and uplift the relatively lower QOL and to make the services and programs equitable across all the sections of population. These results also imply the need to bring plans and programs focused on gender (female senior citizens), age (75 years and above), health (chronically ill senior citizens), and education (illiterate senior citizens).  
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3.7 Gaps in Laws and Policies Here, we present the possible gaps in local level laws and policies in Nepal in order to align them with the international conventions and best practices to achieve a higher level of QOL. The gaps presented in the document do not carry a scope of evaluation in terms of implementation and budgetary allocation. The following gaps are identified for stressing on the shift on the focus and perspective: 
● As recommended by Vienna International Plan of Action of Ageing (1982), the policies and programmes should equally have the qualitative and quantitative content so that senior citizens can lead a meaningful and dignified livelihood till the end of their life. In this regard, the KMC’s policies and programs are seen to be more distribution-oriented. There is a heavy focus on free services and distribution of social security and allowances. By no means should such policy be discontinued, but a balance between formulation of policies that utilizes the expertise and skills of the senior citizens and provides them with more opportunities for community engagement and participation in cultural, economic, political and social life is required. Examples of such programs can include the opportunities for retreat and travel, learning through formal and informal methods, community engagement works, part-time works, religious and spiritual activities, etc. 
● KMC’s health care policies and programs focus more on interventions than on the promotion of good health. Future policies should be more oriented towards the overall well-being of the elderly. For example, one such policy can focus on the promotion of physical activity such as light exercise, walking, jogging, etc. The other major determinant of well-being, as found in the earlier section, is psychosocial well-being. The psychological and emotional well-being of the senior citizens can be a major issue and a challenge due to many changes that occur during ageing (World Health Organization, 2017).  Psychosocial well-being can be enhanced  through programs such as mental health awareness programs, resilience building programs, emotion management and expressions programs, and so on. It is also possible to provide the elderly with the opportunities to express their emotions and a platform for them to listen to their and others’ emotions empathetically.  
● KMC’s policy lacks the provision of geriatric care capacity building among health professionals. Thus, KMC can put this as a long term strategy or bring programs that pull resources to equip health professionals with necessary skills and expertise. 

3.8 Implication of Policy Analysis The policies of KMC regarding senior citizens have several important provisions that have important effects on QOL. It is notable that senior citizens have been given emphasis and their own space in the policy. However, the policy also has plenty of room for improvements.  
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The gaps found by the textual analysis of the several international, national and local legal documents will have far reaching implications if incorporated in KMC’s policy making. One of the important implications will be the shift in the perception concerning the elderly. The senior citizens are generally perceived as passive who demand lots of care and assistance from others. This kind of perception devalues the contributions and individuality of the elderly, and also creates the tendency to view them as societal burdens.  If we consider the senior citizens as productive people with the repository of knowledge and wisdom which can be utilized and exploited, then the senior citizens and elderly will not be left out from community engagement and participation in different social and community activities. For this reason, senior citizens need to be included in policy formulation and decision making processes.  At the same time, the policies and programmes should be balanced both in the qualitative and quantitative content. The distribution-oriented programs should be balanced with the formulation of policies that utilizes the expertise and skills of the senior citizens and provides them with more opportunities for community engagement and participation in cultural, economic, political and social life. The examples of such programs can be the opportunities for retreat and travel, enhancing the learning through formal and informal learning, community engagement works, part-time work, religious and spiritual activities etc. As evidenced by the findings of this study and various other studies, we can state that health conditions are a great predictor of QOL. Through this study, we also find two major policy gaps that need to be addressed. The current policy is almost singularly focused on interventions and treatment of health conditions which is expensive and burdens the KMC. Along with this, the KMC should focus on a policy that covers the ‘well-being’ aspect in ‘disease treatment’. Hence, the plans and programs that focus on overall well-being, including the psychosocial aspect of well-being, should be introduced. The other gap is in the manpower of geriatric care. It is in the best interest of the KMC to prepare and enhance the capacity among the health professionals regarding geriatric care. 
4. Policy Recommendations Following recommendations are suggested to the concerned authority of KMC on the basis of the empirical evidence found from this study: 

● Since majority of the participants still live with family members upto three generations, it is essential to plan out policies and programs that assess the family caregiver’.s capacity to take care of the elderly and that facilitates them in taking care of the elderly with proper information, incentives, facilities, training, etc. At the same time, the family caregiver’s own well-being and QOL deserve proper mention in the policies and programs. 
● A large proportion of the senior citizens’ allowance is spent on health care. Thus, KMC should focus on policies and programs that provide subsidies for health care treatment and focus on affordable access to health care systems.  
● Although the participants had good overall QOL, they had relatively poor scores in the physical health and psychological domain. So, the policies and programs 
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focusing on physical health and psychological well-being need to be charted out. Such programs can be promotional, preventative and interventional.  
● The strong association between physical health and psychological QOL has wider policy implications. For example, KMC can come up with policies and programs that target the least active senior citizens in order to increase their physical activity through exercise programs in public spaces such as parks and community centres. KMC can also bring programs that help in alleviating  and increasing interconnectivity between senior members and understanding their problems. Access to geriatric psychosocial counseling can help to decrease the distress of senior citizens and improve their psychological well-being. 
● There is a strong positive correlation between environmental and psychological QOL. In urban planning, it is important to consider both design and social features of residential areas (e.g., neighbor noise, sense of overcrowding in the home, escape facilities, green space and community facilities, and fear of crime) in order to promote mental well-being.  
● The presence of low QOL among women, older, chronically ill and illiterate senior citizens gives a rise to the need to bring special provision to senior citizens specifically those who are women, or aged 75 years and above, or are chronically ill,  and illiterate such that they are compensated for the relatively lower QOL by making QOL-uplifting services and programs equitable across all the sections of the population.  
● The policies and programs should equally have both the qualitative and quantitative content so that senior citizens can lead meaningful and dignified livelihoods. The policy should acknowledge the productivity of senior citizens rather than just perceiving them as the stagnant population. The formulation of policies that utilizes the expertise and skills of senior citizens and provides them with more opportunities for community engagement and participation in cultural, economic, political and social life are required. 
● The policy should also be more ‘well-being’ oriented. The policies should also focus on health and well-being promotion, with special inclusion of psychosocial well-being. 
● The KMC should chart a long term strategy to prepare the necessary geriatric care capacity building among the health professionals.  
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A Qualitative Examination of the Experiences of Female 
Principals in Community Schools of Kathmandu Samrat Basyal   
Abstract Kathmandu’s data from District Education Office show that out of 92 community schools in Kathmandu Metropolitan City, only 25 have female principals, making it only a 27% representation. This study employed qualitative and quantitative methods to better understand the experiences of female school principals in the community schools of KMC. Out of 25 identified female principals, 24 were interviewed using the KII questionnaire. The examination of the multiple case study method was added to generate answers for research questions that required a detailed understanding of the process of women leadership in the community schools of Nepal. The study found three major interrelated aspects within the experiences of female principals - personal, socio-cultural and political. The personal factors that hinder women leadership are; family and household responsibilities, lack of self-esteem and biological challenges such as menstruation and child-birth. The socio-cultural factors are patriarchal mindset/culture and language barrier, especially for Newar women. The political factors are weak women’s social networks compared to men’s, administrative burden as a principal and political influence against them. This study concludes that there is a lack of critical discourse/research relating to how female school principals in Nepal should lead effectively and bring forward a wide range of experiences they endure in the course of their leadership journey. The study recommends capacity building for female school leaders including mentoring and coaching programs. The study also recommends developing performance indicators, outreach programs for family members, better incentives for school leaders and nondiscriminatory implementation of policies.   
Keywords: Female principals, school leadership.  
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1. Introduction 

1.1 Background  This study explores the lived experiences of women in leadership positions in community schools in Kathmandu Metropolitan City (KMC) to better understand how their perspective informs the way they lead. The central research question guiding this study is: why are there fewer women as school principals in community schools of Kathmandu? An equally significant sub-question is: what kind of experiences do female principals in the community schools of Kathmandu gather in the course of their leadership journey? The knowledge base in educational leadership has mainly been developed in Anglo English and American countries, as such it lacks context, specificity and relevance for educational systems in developing countries (Walker & Dimmock, 2002). In particular, related literature that does exist does not adequately represent women’s roles as educational leaders in developing countries and even less is known about their experience of leadership (Oplatka, 2006). In public education, it is established that there are fewer women high school principals than there are men.  As easy as the question ‘where are the women school administrators’ sounds, the answer requires a lot of digging into what goes in the minds and lives of these women educators who are in abundance in the classrooms but absent in school leadership roles.   The lack of research on women in educational leadership is evident in the South Asian region, mostly pertaining to a lack of statistical data on women and leadership, with most countries failing to keep or report systematic staff data (Morley & Crossouard, 2015). A British Council-commissioned research in 2015 revealed that gender as a category of analysis was absent in most of the higher education policy documentation in the South Asian region while existing gender studies concentrated mostly on students, and not on staff. The bulk of South Asia is driven by a patriarchal culture, one that has its due impact on education and educational leadership. Although women are in classrooms and, thus, visible in teaching, there are not as many women in school administration positions (Morley & Crossouard, 2015). In the British Council-commissioned research (2015), which was based on six countries across South Asia (Afghanistan, Bangladesh, India, Nepal, Pakistan and Sri Lanka), it was discovered that many women academics in the region are reluctant to aim for senior leadership and to perceive it as an attractive career option.  The report also highlighted that Nepal had no female Vice-Chancellors in universities until 2015 after the first Nepalese university was established in 1959. The findings of the research cited in this study show complex barriers to women’s leadership in higher education in the South Asian context. These barriers, range from social, cultural and economical in each country, including the organizational culture in universities, discrimination in recruitment and selection, and unequal power relations. Looking at the number of female school principals in Kathmandu, the District Education Office’s data shows that out of 92 community schools in KMC, only 24 have female principals, making it a representation of only 27%.  
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The situation is not very encouraging for the private schools either. According to Kathmandu PABSON (Private and Boarding Schools Organization Nepal), only 101 out of 649 school principals in the private/institutionalized schools in Kathmandu Metropolitan City are women. That is only about 15% of the total number of school principals in private schools of Kathmandu.  Given the striking outnumbering of women from the community/private school leadership in Kathmandu and lack of research on the topic of women and school leadership in Nepal, the need for a study that delves deeper in to understanding the experiences of Nepali women when it comes to undertaking the school leadership roles and the different factors (such as socio-cultural, political, economic and others) within those experiences becomes potent. 
1.2 Objective  The purpose of this study is to explore the interrelated aspects of women’s experiences of serving as leaders (principals) in public schools of Kathmandu to better understand the factors that influence their decisions about pursuing leadership positions. 
1.3 Study Limitation  Due to the COVID-19 situation, in-person interviews were difficult to organize, so most of the interviews were conducted via telephone.  
2. Methodology  The study uses qualitative methods with limited quantitative methods to gather and analyze the data. The quantitative data was collected and analyzed for the purpose of interpretation and guidance to the analysis. Therefore, the primary focus of this study’s research design remained within a qualitative paradigm. Certain findings were quantified to correlate the data and obtain more reliable data. Qualitative research allows an understanding of the experiences of participants from different perspectives.  The other specific characteristics of qualitative research include thinking, flexibility, inquisitiveness, reflective listening and insight analysis. Qualitative research aims to capture the experiences of people themselves, how they act, how they think about themselves and the world surrounding them. More specifically, this research process employed following process: 
(1) Literature Review: This step involved a detailed literature review on women leadership in schools and academia. In terms of secondary data, review of the existing literature (national and global) relating to the research topic was conducted. Collection of secondary information from published literature using Google search engines like google scholars using keywords such as women leadership, women leadership in academics, was also done.  
(2) Semi-structured Interviews: The target population were interviewed using semi-structured questions. The reason for selecting the interview method was to uncover a subjective assessment of different aspects of leadership of the schools. The interviews were 
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conducted mostly through telephonic conversations because of the prevailing COVID-19 pandemic situation. The interview process usually began with a briefing on the purpose of this study and a short conversation about the research objectives. By listening carefully to participants and allowing for questions, the researcher ensured that participants were ready for the interview. Nepali language was used to communicate during the interviews. These semi-structured interviews were used to fully understand the additional dynamic that may emerge during the research period to fully understand the factors affecting the women leading to leadership positions of principal and vice-principal.  KMC’s City Planning Commission (CPC)’s records suggest that 25 out of 91 school principals in KMC are women. Almost 100% of the total population was taken as survey sample size because of the small population size of the target groups. Out of 25, 24 identified female principals were interviewed using the KII questionnaire. The length of the interviews ranged from 30 minutes to 60 minutes.  
(3) Case Study: A case study was also carried out for selected female school principals in the public schools of Kathmandu. This multiple case study method was added to generate answers for research questions that required a detailed understanding of the process of women leading to leadership positions in the community schools in Nepal.  
(4) Data Analysis: Data collection through interviews and case studies were first documented and transcribed. The transcribed data was then cleaned to consider for data processing and analysis. The data were then coded using manual coding processes. Reference to literature was made during the coding process to find the leading results.  The coding process attempted to answer the following questions: 

● Why are there fewer women as school principals in community schools of Kathmandu? 
● What kind of experiences do female principals in the community schools of Kathmandu gather in the course of their leadership journey? The first step in the data analysis process was to read through each participant’s interview in its entirety and code keywords, phrases and ideas. A coding system was established in which broad or general keywords and phrases were coded in red; specific or clarifying statements were coded in purple; cause and effect statements and ideas were coded in green; and direct responses to the research questions were coded in blue. The color coding scheme allowed the researcher to better organize the data so that the themes as well as the cause and effect relationships could be easily identified.  The data processing involved content analysis and identification of major themes and areas. According to Papa (2018), content analysis identifies themes, patterns, and describes situations, while open coding distinguishes concepts and categories in the data, breaking down the data into level one primary headings and then second level sub-categories or characteristics for deriving the final results. Therefore, the qualitative content analysis involved identifying coherent data information by identifying similar quotes or similar ideas across the organizations. By grouping the set of identified categories of ideas, the thematic statements were derived. 
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3. Result and Discussion  Under the qualitative findings, three major interrelated aspects within the experiences of female school principals emerged during the interviews and these were influential in their decision to take up the role of a principal. They are personal, socio-cultural and political. The personal factors that hinder women leadership are family and household responsibilities, lack of self-esteem and certain biological challenges such as menstruation and child-birth. The socio-cultural factors are patriarchal mindset/culture and language barrier especially for Newar women. The political factors are less social networks compared to men, administrative burden as a principal and political influence. Some of these barriers are explained in detail below: 
(1) Personal barriers:  

• Family/household responsibilities: Out of the female principals who were interviewed, 21 mentioned that responsibilities in the family were a significant barrier that prevented women from taking up leadership roles. Almost every principal interviewed responded that they were responsible for all the household chores such as cooking, cleaning, taking care of children and elderly while also fulfilling their leadership duties in the school. A primary school principal said, “I 
am not just the principal but the accountant, janitor and also the teacher whenever 
needed. Not to forget I am also a full-time housewife.” 

• Lack of self-esteem: Out of the female principals who were interviewed, 22 remarked that they never aimed at becoming a principal either because they didn’t think they were capable enough to lead or their appointment happened mostly either by chance or in need by the institution. A female principal said, “Women in 
general don’t perceive themselves as leaders due to which they tend to shy away from 
taking leadership roles in schools.” 

(2) Socio-cultural barriers:  

• Patriarchal culture and mindset: Out of the 24 female principals interviewed, 19 (79%) mentioned that Nepalese society is male dominated and women as leaders is not something that is accepted very easily. One of the interview respondents stated, “If a man and women are vying for the same position, the first choice will most 
likely be a man. I guess the works of a male principal are more visible to the society 
and the higher authorities.” Another female principal spoke on the patriarchal culture, “Men don’t like being led by women. I have felt that a lot with the male 
teachers at my school.” Another female principal, when asked on how she felt being a female on the job, said, “I’ve felt a kind of domination because I am a woman. Some 
people think that they can manipulate and dominate a woman very easily. “ 

(3) Political barriers:  

• Weak social networks: The 13 female principals interviewed agreed that they have a very small social circle and that they participate in fewer social or networking events outside of school hours compared to their male contemporaries. One of the female principals mentioned, “Life of a woman 
principal revolves only around her school and her family. The moment we are finished 
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with school work, we have to run straight to our husband, kids and in-laws. We do 
not have time for social gatherings.”  

• Administrative burden: Given the fact that becoming a principal meant more administrative responsibilities without any additional benefits, most women don’t want to bear that extra burden. Out of the 24, 13 principals mentioned the administrative burden of being a principal as a significant barrier for female leaders. On the issue of administrative burden, a secondary school principal said - 
“The demands of the principal’s job can be intimidating to a lot of women. Not 
everyone is ready to face that. So, the easy way out is to just stay away from the race.”   Dual roles and responsibilities towards family and family members were regarded as the major reason for women deciding not to pursue leadership. Additionally, it is not always easy for women to secure leadership as there are forces that restrict them despite them being qualified. Patriarchy and power relations in the Gender and Development of Bureaucracy Theory came to the fore as a lot of women admitted to the preference given to male administrators over females, thus limiting them to teaching roles, which is clearly visible in female teachers outnumbering the males by a huge margin. Therefore, it was very important to maintain a fair and non-discriminatory implementation of the process of choosing a principal.  Female principals agreed that patriarchy produces a range of socio-cultural practices and a belief system that sees women transcending the domestic boundaries as a major threat to the status quo and thus, women are not very easily accepted as leaders. This was the second most cited reason that women thought was limiting their leadership goal.  While all the women principals interviewed were the rightful ambassadors of women leadership, they also did not hesitate to mention that a big population of women educators lack the self-belief that they can lead. That lack of self-belief is again a culmination of different factors while also spiraling into some socio-cultural as well as political factors. They further added that women are not being identified and prepared for leadership. Also, the administrative workload that comes with the position was also considered to be a deterring factor for the women educators who were already performing all the household duties. Limited social networks outside of work and the inability of playing the so-called ‘political games’ were also named as factors that influence a woman’s decision of pursuing leadership.  Moreover, financial incentives do not match up to the effort put in by the women principals. A principal has less authority at work, especially regarding hiring and dismissal of teachers and staff. The absence of fear of losing their jobs tends to make some teachers and staff less concerned about the job they do. This is an issue that women don’t want to undertake. Majority of female principals were against reservation and thought that women were capable enough to become principals on their own merit. Out of the 24 principals, 16 were not in favor of having leadership quotas to support women in leadership, while 8 of them said that there needed to be a reservation of some kind as it was not always easy for women to secure leadership positions.  Under the quantitative findings, male principals outnumber females by a big margin in the community and private/institutionalized schools of Kathmandu. The male to female ratio among school principals in the community schools of Kathmandu is 25 to 67. In private 
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schools, the ratio is even low as only 101 out of 548 private school principals are women. This shows a disparity of almost 50% in the total composition of male to female school principals by gender.  Out of 24 female principals, 12 were aged over 50 while 10 were between 41 and 50 years of age. Only 2 of them were between ages 30 and 40. The maximum age among the female principals interviewed is 59 while the youngest principal interviewed is 38. The mean age of the participants is 49.91. The average time women have  worked as a teacher is 24.6 years while the time they’ve worked as a principal is only 6.5 years, showing that female  teachers spend a lot of years teaching before they become a principal.  Around 83% of the principals interviewed said that they never inspired to become a principal and interestingly, all of them considered themselves successful in that role. The total number of teachers in the 24 schools led by female principals was 474. Out of the 474 teachers, 340 were women which is almost 72% of the total number.   A key finding from the interviews with the female principals was that a lot of community schools (mostly primary) need help in terms of physical infrastructure as well as quality of education. Those principals firmly believed that only by becoming success stories, they could inspire more women to get into school leadership. Therefore, investment in the capacity building of female leaders is essential. Establishing coaching, mentoring and networking programs that are geared towards women’s unique needs not only provide opportunities to broaden their professional exposure, but also to raise the profile of female leaders.  According to the female principals, despite all the barriers they experience in educational leadership or any other field for that matter, it is not all gloomy or hopeless for women. Times have certainly changed and women are making their marks in climbing up the leadership ladder slowly yet persistently as expressed by a female principal, “Times have 
changed now. In the past, it was very difficult for girls to receive education. I consider myself 
very fortunate to be one of those who did receive education. The current number of women 
principals is way more than when we entered this profession. It is different now and with the 
upcoming generation of women educators, the number will certainly go higher provided that 
there is enough encouragement from our society and the government.”  

4. Policy Recommendations  The following recommendations were formulated based on the feedback provided by the female principals on educational leadership roles, their experiences and gender disparity in community schools. These strategies can be useful in addressing gender equality and assisting school boards in developing representations that reflect the composition of those that are qualified to assume leadership positions. In addition to policy implications, this study can be used as an opportunity by female school leaders to reflect critically on their own experiences as well as the experiences of others to promote a positive working environment. These can be useful in ensuring a greater representation of women in educational leadership in community schools.   
• Performance indicator to assess the performance of female leaders 

compared to male leaders and link them to incentive provisions: Since female 
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principals reaffirm that they are contributing meaningfully to the overall school performance, it is recommended that some kind of school performance indicators be put in place which would later be compared with male principals. Some of the indicators are indicators concerning growth, status, academic gaps, family and student engagement, post-secondary readiness, and more.    
• Capacity development for female school leaders: Given that the majority of the female principals never aspired to become a principal in their early working days calls for more mentoring and coaching programs. Most of the principals reported that they had participated in just one training related to leadership which represents a serious dearth of capacity building programs for women. Establishing coaching, mentoring, and networking programs that are geared towards women’s unique needs not only give women opportunities to broaden their professional exposure, but can also raise the profile of female leaders, thus contributing greatly in leadership building. Also, these capacity development programs should be designed keeping the principals of special schools in mind in order to make them more inclusive. Society of Women Teachers that was founded by the female principals in Kathmandu can be a good stakeholder for KMC to partner with for the effective implementation of these capacity development programs.  
• Outreach programs for family members of female school principals: Dual roles and responsibilities towards family and family members are identified as one of the major reasons for women deciding to not pursue leadership. Therefore, at a policy level, programs targeting the family members of school principals should be included so that the members of the family are more equipped in supporting women as principals.   
• Making the position of a principal more lucrative: While none of the female principals interviewed considered financial benefits as a deterring factor in their leadership journey, many of them suggested that a principal’s position was not lucrative enough to attract women who already had the burden of their household/family. Therefore, following recommendations are proposed: 

– Financial Incentives: As per the existing provisions regarding financial benefits for a community school principal, a higher secondary level principal receives 500 Nepalese Rupees (NRs) in addition to their regular teacher’s salary. Similarly, the same benefit was 300 NRS for a lower secondary level principal and 200 NRs for a primary level principal. Given that there were extra work responsibilities associated with a principal’s job, the financial incentives do not match up to the effort put in. This certainly turns women away from taking up extra responsibility that provides no extra benefits. Therefore, financial incentives are recommended to be included within the institutional system itself as a basic package.  
– Autonomy at work: Female principals interviewed stated that a principal has less authority at work especially regarding hiring and dismissal of teachers and staff. That absence of fear of losing their jobs tends to make some teachers and staff less concerned about the job they do. Thus, revisions can be considered to also incorporate the voices of principals in 
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order to form a strong team of teachers and staff for the school they’re leading.  
• Reservations for women as principals: The current educational policy does not provide reservations for women as principals. The viewpoint of the interviewees remained divided as to whether the reservation policy in school leadership, and for women in particular, should be in place or not. Although, majority of them were against reservation and thought that women are capable enough to become principals on their own merit, some quota for the disadvantaged groups can be considered and recommended to be pilot tested if these policy changes can favor bringing more women from different social groups to leadership positions.  
• Nondiscriminatory implementation of policies: As mentioned in the literature review, there are no policies that restrict women to assume leadership. It is very clearly provisioned that the School Maagement Committee (SMC) selects principals based on the educational qualification of the candidates and years of experience as a teacher. Still, some of the female principals responded that it is not always for women to secure leadership the easy way and there are forces that restrict them in spite of their qualifications. There it was very important to maintain a fair and nondiscriminatory implementation of choosing a principal. Therefore, it is recommended that the recruitment follows a transparent process to maintain belief in the system and encourage more women to come forward in achieving leadership positions in various community schools.        
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sf7df8f}+ dxfgu/kflnsfsf] zx/L ljsf; Joj:yfkg -of]hgf 
th'{dfb]lv sfof{Gjog;Dd_df k|efjsf/L ;~rf/ k|lqmofsf] dxTj 
uf]kLs[i0f 9'ª\ufgf   
;f/f+z  
PSsfO;fF} ztfAbL ;"rgf–k|ljlw / ;~rf/sf] o'u xf] . ljsf;sf cfofdx¿;Fu gful/snfO{ hf]8\g 
ljleGg cfd;~rf/ dfWodn] cfjZos e"ldsf v]n]sf x'G5g\ . d'n'ss} ;+3Lo /fhwfgL ;d]t /x]sf] 
sf7df8f}+ dxfgu/kflnsfsf] ljsf; d'n'se/sf ufpFkflnsf / gu/kflnsfsf nflu l;sfO x'g] 
ePsfn] sf7df8f}+ /f]n df]8n x'g'kg]{ b]lvG5 . zx/L ljsf; of]hgf th'{df ;DaGwL ljlwdf lgjf{lrt 
hgk|ltlglwn] gu/jf;Lsf] ;fdflhs, cfly{s / ef}lts ljsf;sf nflu tof/ ug]{ cNksfnLg, 
dWosfnLg / bL3{sfnLg of]hgf g} ljsf;sf] dfu{lrq xf] egL pNn]v ul/Psf] 5 . ;fdflhs–cfly{s 
ljsf;sf] k"j{zt{ g} k"jf{wf/ ljsf; ePsfn] dxfgu/kflnsfn] ;f]xL cg'¿ksf of]hgf 5gf]6 / 
sfof{Gjog ug'{kg]{ x'G5 . sf7df8f}+ dxfgu/kflnsfsf] nIo klg cfly{s–;fdflhs ljsf;, ul/aL 
lgjf/0f / lbuf] zflGtsf nflu k"jf{wf/ ljsf; g} xf] . o;sf nflu dxfgu/kflnsfn] cfd;~rf/ 
dfWoddfkm{t\ dxfgu/jf;L;Fu ;xsfo{ ug'{kg]{ b]lvG5 . o; cg';Gwfgdf sf7df8f}+ dxfgu/kflnsfdf 
x'g] ljsf;sf of]hgfdf cfd;~rf/ If]qsf] e"ldsf s]nfpg dxfgu/kflnsfsf kbflwsf/L, 
hgk|ltlglw, sd{rf/L / j8fjf;LaLr cfd;~rf/ dfWoddfkm{t\ x'g] ;fj{hlgs ;+jfb ;~rf/ 
k|lqmofsf] k|efjsfl/tfsf] d"Nof+sg ul/Psf] 5 . o;df dxfgu/sf ljleGg j8fsf #)) afl;Gbf;Fu 
e]63f6sf ;fy} cgnfOgaf6 ;j]{If0f ul/Psf] 5 . /fgLkf]v/L / sfi7d08k k'glg{df{0f yfNg'cl3 / 
sfo{ eO/xFbf cfd;~rf/n] v]n]sf] e"ldsf jf hgk|ltlglw jf sd{rf/L / ;/f]sf/jfnflar ;~rf/ 
gx'Fbf jf k"0f{ ¿kdf gx'Fbf s]s:tf ;d:of b]lvP eGg] s'/f 36gf cWoogdf ;d]l6Psf] 5 . 
cg';Gwfgdf ;~rf/sf >f]t, ;Gb]z, dfWod / k|fksaLrsf] ;DaGw / cy{ u|x0f jf jf]wuDotfsf] 
k|s[ofnfO{ dxfgu/kflnsf / oxfFsf dtbftfaLrsf] cGt/;DaGwdf k/LIf0f ug{ vf]lhPsf] 5 . 

;"rs zAb M ;~rf/ k|lqmof, zx/L Joj:yfkg .  
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!= kl/ro 

!=! k[i7e"ld  

sf7df8f}+ dxfgu/kflnsfsf] zx/L ljsf; Joj:yfkg -of]hgf th'{dfb]lv sfof{Gjog;Dd_df 
k|efjsf/L ;~rf/ k|lqmofsf] dxTjaf/] lj:t[tdf o; cg';Gwfgdf ;d]l6Psf] 5 . ljsf;df 
cfd;~rf/ dfWodsf] e"ldsf / dxTj s] s:tf] 5, ;sf/fTds, gsf/fTds jf t6:y 5 / ljsf;df 
gful/s;Fusf] ;fj{hlgs ;~rf/÷;+jfb s:tf] 5 eGg] ljifodf cg';Gwfg s]lGb|t 5 . sf7df8f}+n] 
klg lbuf] ljsf;sf nflu cfd;~rf/ dfWoddfkm{t ;"rgf tyf ;~rf/sf] k|efjsf/L k|of]u ug{ ;s] 
zx/L ljsf; of]hgf th'{df ;dod} k|efjsf/L 9ª\un] / kf/bzL{ ¿kdf 5gf]6 ug]{ k|of]hgsf nflu 
cfdgful/ssf] dt, cjwf/0ff;d]t cfTd;ft ub}{ ;xeflutfd"ns 9ª\un] th'{df / sfof{Gjog ug{ 
;xh x'g] b]lvPsf] 5 .  

zx/L ljsf;sf qmddf x'g] ;an / b'a{n kIf yfxf kfpg] / ;f]xLcg';f/ ;'wf/ u/]/ ;xL uGtJo;Dd 
k'Ug ;Sg] af6f] klg of] cg';Gwfgn] b]vfPsf] 5 . dxfgu/kflnsf / dxfgu/jf;LaLr zx/L 
ljsf;dfkm{t ;';DaGw sfod ug{ cfd;~rf/sf dfWoddfkm{t lgjf{w ;"rgf / ;+jfbsf] dfWodn] 
alnof] agfpFb} lg/Gt/ ljsf; ug{ dxfgu/kflnsfnfO{ ;xh x'g]5 . lg/Gt/ ljsf; ug{ x/]s 
ljsf;;DaGwL of]hgf÷cfof]hgfdf gful/sx¿sf] ;xeflutf alnof] agfpg klg cg';Gwfgn] 
;xof]u ug]{5 . 

d'n'ssf] /fhwfgL;d]t /x]sf] sf7df8f}+ P]ltxfl;s gu/L xf] . xfnsf] sf7df8f}+ dxfgu/kflnsf 
;'?cftdf sf7df8f}+ -ef]6flx6L_ Do'lgl;kfln6L lyof] . sf7df8f}+ -ef]6flx6L_ Do'lgl;kfln6Lsf] u7g 
;jfn ;gbdfkm{t !(&^ k'; @ ut] ePsf] b]lvG5 -g]kfn M @)&@_ . of] dxfgu/ w/x/f, /fgLkf]v/L, 
sfi7d08k nufotsf bh{gf}+ ;f+:s[lts ;Dkbfx¿n] el/k"0f{ /x]sf] 5 . oL ;Dkbf;Fu} sf7df8f}+sf] 
ctLtsf] k/Dk/fnfO{ k'ghf{u[t Pjd\ ;+/If0f u/L zx/L ljsf;df 6]jf k'¥ofpg cfd;~rf/ k|lqmofsf] 
dxTjk"0f{ of]ubfg /xG5 . 

sf7df8f}+ dxfgu/kflnsfleqsf d"t{ / cd"t{ ;Dkbf;Fu} k/Dk/fnfO{ ;+/If0f / ;+j4{g ub{} ;du| zx/L 
ljsf; ug{ k|ltlglwd"ns lgsfo / gful/slar cfd;~rf/dfkm{t lgjf{w ¿kdf ;~rf/ x'g' cfjZos 
b]lvG5 . ;fj{hlgs ;~rf/, ;+jfb / To;kl5 x'g] ;xsfo{sf dfWodaf6 k|frLg sf7df8fF}sf] 
Oltxf;nfO{ hLjGt /fVg cfd;~rf/ dfWodn] ljutb]lv jt{dfg;Dd ;jf]{kl/ ¿kdf e"ldsf lgjf{x 
ub}{ cfPsf] klg 5 . oL / o:t} ;du| ljifonfO{ cem hLjGt agfpg cfd;~rf/ dfWodsf] yk / 
k|efjsf/L e"ldsf b]lvPsf]n] of] cg';Gwfg ul/Psf] xf] . o; cg';Gwfgdf ljsf; / lgdf{0fsf tLg 
k|d'v jfxsx¿– dxfgu/kflnsfsf] /fhgLlts g]t[Tj, ljsf; k|zf;g jf lj1 / dtbftf jf gful/s 
-j8fjf;L_ aLr s'g cj:yfdf cfd;~rf/ dfWodx¿ hLjGt / lg/Gt/ ;+jfb sfod ug{ ;xof]u 
k|fKt x'g ;Sb5 eGg] ljifodf ljBdfg cEof;nfO{ ;}4flGts cjwf/0ffsf] s;Ldf 3f]6]/ atfpg 
vf]lhPsf] 5 . 

tTsfnLg cj:yf;d]tnfO{ hLjGt agfO/fVg cfd;~rf/ dfWodn] Psflt/ k6sk6s 3R3RofO/x]sf 
5g\ eg] csf]{lt/ ;do;fk]If hgck]IffnfO{ dxfgu/kflnsfsf hgk|ltlglw;Fu / hgk|ltlglwn] o; 
;DaGwdf u/]sf sfo{x¿ hgdfg;df k'¥ofpg] cxd\ e"ldsf v]ln/x]sf] kfOG5 . ;fy} ;du| zx/L 
ljsf; Joj:yfkgdf klg ;dod} sfo{ yfNg]b]lv ;dod} sfo{;DkGg ug]{;Dd / ;f] qmddf ;DalGwt 
lgsfo / gful/sn] v]Ng'kg]{ e"ldsf, lgefpg' kg]{ pQ/bfloTj / b]vfpg'kg]{ kf/blz{tf ;a} ;a}df 
lgu/fgLsf] sfd klg cfd;~rf/ dfWodn] ul//xG5 .  
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!=@ cg';Gwfgsf] p2]Zo 

k|:t't cWoogsf p2]Zox¿ lgDglnlvt /x]sf 5g\ M– 

• dxfgu/sf] of]hgfa4 zx/L ljsf; Joj:yfkg;DaGwL ljifodf cfd;~rf/ dfWoddfkm{t 
cEof; eO/x]sf] gful/s;Fusf] ;~rf/ k|lqmof kQf nufpg' 

• dxfgu/sf] zx/L ljsf;df cfd;~rf/ dfWodsf] k|:t'ltsf] tl/sfsf] cWoog ug'{ 

• dxfgu/sf] zx/L ljsf; Joj:yfkgsf ;jfndf ;~rf/ k|lqmofnfO{ ;xh agfpFb} 
cfd;~rf/ dfWodsf] ;xof]un] gful/s;Fusf] ;+jfb jf ;fj{hlgs ;+jfb k|efjsf/L 
¿kdf :yflkt ug]{ pkfosf] vf]hL ug'{ . 

!=# cWoogsf] ;Ldfª\sg 

k|:t't cg';Gwfg sf7df8f}+ dxfgu/kflnsfsf] zx/L ljsf; Joj:yfkg -of]hgf th'{dfb]lv 
sfof{Gjog;Dd_ df ;~rf/ k|lqmofsf] dxTj;DaGwL cg';Gwfg cfd;~rf/ dfWoddfkm{t 
dxfgu/kflnsfsf] /fhgLlts g]t[Tj, ljsf; k|zf;g jf lj1 Pj+ ;]jfu|fxL -cfdgful/s_ aLr x'g] 
;fj{hlgs ;+jfbsf] n]vfhf]vf xf] . dxfgu/kflnsfdf x'g] of]hgf / ljsf;df cfd;~rf/ If]qsf] 
e"ldsfnfO{ s]nfpg dxfgu/kflnsfsf kbflwsf/L, hgk|ltlglw Pjd\ of]hgfstf{, k|jQmf, ;"rgf 
clwsf/L, sd{rf/L Pjd\ of]hgfstf{ / j8fjf;Lsf aLr cfd;~rf/ dfWoddfkm{t x'g] ;fj{hlgs 
;+jfb ;~rf/ k|lqmofsf] k|efjsfl/tfsf] d"Nof+sg ul/Psf] 5 . o;sf ;fy} ljleGg j8fsf #)) hgf 
afl;Gbf;Fu e]63f6sf ;fy} cgnfOgaf6 ;j]{If0f ul/Psf] 5 . 

/fgLkf]v/L / sfi7d08k k'glg{df{0f yfNg'cl3 / sfo{ eO/xFbf cfd;~rf/n] v]n]sf] e"ldsf jf 
hgk|ltlglw jf sd{rf/L / ;/f]sf/jfnflar ;~rf/ gx'Fbf jf k"0f{ ¿kdf gx'Fbf s]s:tf ;d:of b]lvP 
eGg] s'/fnfO{ klg 36gf cWoogn] ;d]6]sf] 5 . o; cg';Gwfgdf oL / o:t} cGo y'k|} ;Gbe{df 
cfd;~rf/sf] k|of]unfO{ x]l/Psf] 5 . cg';Gwfgdf …Olnd]G6;\ ckm sDo'lgs]];g k|f];];Ú nfO{ cfwf/ 
agfP/ dxfgu/kflnsfn] /]l8of], 6]lnlehg, cgnfOg jf 5fkf a'n]l6gh:tf cfˆg} dfWodåf/f ug]{ 
k|ToIf ;~rf/ xf]Og, ;fj{hlgs cfd;~rf/ dfWodx¿dfkm{t ug]{ ;~rf/sf] cj:yfsf af/]df cWoog 
ul/Psf] 5 . 

@= cWoogsf] ljlw 

@=! ;du| ljlw 

o; cg';Gwfg sfo{nfO{ j}1flgs / Jojl:yt ¿kdf cl3 a9fpFb} lglZrt uGtJodf k'¥ofpg] qmddf 
;e]{If0f, cGtjf{tf{, 36gf cWoogh:tf kl/0ffTds / u'0ffTds ;"rgf ;ª\sngsf j}1flgs ljlwsf] 
k|of]u ul/Psf] 5 . cg';Gw]o ljifosf] plrt ljZn]if0f u/L ;fy{s lgisif{df k'¥ofpg] k4lt zf]wljlw 
g} ePsfn] cWoog ljZn]if0fsf] ;}4flGts cfwf/, ;fdu|L ;ª\sng / To;sf] k/LIf0f Pjd\ ;Tofkfgsf] 
;du| k|lqmof ckgfOPsf] 5 . cWoogsf qmddf ;fGble{s tYo tYofª\s ;ª\sng ug{ u'0ffTds / 
kl/df0ffTds b'j} ljlwaf6 k|fKt ;"rgfnfO{ lgisif{sf] cfwf/ agfOPsf] 5 . ;fdflhs / j}1flgs 
cg';Gwfg k4lt cg's"n k|ZgfjnLdf cfwfl/t ;j]{If0f, s]G›Ls[t cGtjf{tf{{ / 36gf cWoog ljlw 
ckgfOPsf] 5 .  
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@=@ ;j]{If0f  

k|:t't cWoogdf k|fyldssf ;fy} låtLos ;|f]taf6 ;fdu|L ;ª\sng u/L To;sf] ;TotYo ¿kdf 
ljZn]if0f ul/Psf] 5 . of] cg';GwfgnfO{ k|fdfl0fs ¿kdf k"/f ug{ ;/f]sf/jfnf / To;;Fu ;DalGwt 
1fg ePsf JolQm;Fu ;j{]If0f, cGtjf{tf{{ / 36gf cWoog ul/Psf] 5 . o;df klg 8f]ldlgssf] ;~rf/ 
l;4fGtnfO{ cfwf/ agfOPsf] 5 . o;/L k|fKt tYo–tYofª\snfO{ ljZn]if0f ul/Psf] 5 . o; ;j]{If0fdf 
k/kf]l;e ¥ofG8d :ofDklnª ljlw k|of]u ul/Psf] 5 . :ofDkn ;fOh #)) j8fjf;L ;xefuL x'g] 
u/L lnOPsf] 5 .  

@=# cGtjf{tf{{ 

k|:t't cWoognfO{ k"/f ug{sf nflu dxfgu/kflnsfsf kbflwsf/Lx¿, hgk|ltglwx¿, j8fjf;L, 
cfd;~rf/ dfWodsf ;Dkfbs / ;+jfbbftfx¿nfO{ ljifout / j:t'ut u/L b'O{ vfn] k|Zgx¿ lgdf{0f 
u/L ;f]lwPsf] lyof] . cGtjf{tf{{ lnFbf j8fjf;LnfO{ ;~rf/ k|ljlw -;fdflhs ;~hfn_ sf] k|of]u u/L 
er'{cn dfWodaf6 cGtjf{tf{{ lnOPsf] lyof] eg] cGo JolQmx¿nfO{ k|ToIf e]63f6 u/L s'/fsfgL / 
lnlvt k|lqmofsf dfWodaf6 cGtjf{tf{{ lnOPsf] lyof] . cGtjf{tf{ lng] qmddf …Olnd]G6;\ ckm 
sDo'lgs];g k|f];];Ú sf cf7j6} tTjx¿nfO{ cfwf/ agfP/ k|Zg ;f]lwPsf] lyof] . cGtjf{tf{{af6 k|fKt 
tYo–tYofª\ssf] cWoogaf6 k|fKt kl/0ffdsf cfwf/df of] cg';Gwfg k"/f ul/Psf] 5 . o; 
cg';Gwfgdf s"n @) hgf;Fu cGtjf{tf{ lnOPsf] 5 . 

@=$ 36gf cWoog 

k|:t't cWoogdf dxfgu/leqsf] ljz]if P]ltxfl;s Pjd\ k'/ftflTjs ;Dkbf /fgLkf]v/L / sfi7d08k 
lgdf{0fsf qmddf b]lvPsf ;d:ofx¿sf] cWoog cg';Gwfg ul/Psf] 5 . k|:t't 36gf cWoognfO{ 
k"/f ug{sf nflu ;/f]sf/jfnf ;+:yf, JolQm, ;DalGwt If]qsf lj1, hgk|ltlglw / sd{rf/Lx¿nfO{ 
k|ToIf e]63f6 u/L lnlvt / df}lvs cGtjf{tf{{ lnOPsf] lyof] . pQm cGtjf{tf{{af6 k|fKt lgisif{sf 
cfwf/df o; cg';Gwfgdf /fgLkf]v/L / sfi7d08k;DaGwL 36gf cWoog ul/Psf] 5 . o;df klg 
8f]ldlgssf] ;~rf/ l;4fGtnfO{ cfwf/ agfOPsf] 5 . 36gf cWoogaf6 ;d:of ;dfwfgsf nflu 
pko'Qm pkfo;d]t vf]lhPsf] 5 . h;df dxfgu/kflnsf / gful/slar x'g] ;+jfbdf s] s'/fsf] sdL 
eP/ ;d:of b]lvPsf x'g\ / ca s] u/] tL vfnsf ;d:of bf]xf]l/Fb}gg\ eGg] s'/fnfO{ klg cWoogdf 
;dfj]z ul/Psf] 5 . tLgj6} tl/sfaf6 ;ª\sng ul/Psf ;"rgf, wf/0ffnfO{ ljZn]if0f u/L cg';Gwfg 
k|Zgx¿sf] pQ/ vf]lhPsf] 5 . 

#= cWoogsf] kl/0ffd tyf 5nkmn 

#=! j8fjf;L;Fu ul/Psf] ;j]{If0faf6 k|fKt ;"rgf 

sf7df8f}+ dxfgu/kflnsfsf] ljsf;df cfd;~rf/ dfWodsf] s] s:tf] e"ldsf / k|efjsfl/tf /x]sf] 
5 eGg] ;d:ofdf cfwfl/t /x]/ of] cg';Gwfg k"/f ug{ #)) j8fjf;L;Fu !& j6f j:t'ut k|Zg 
;d]6]/ ;j]{If0f ul/Psf]] lyof] . 

dxfgu/kflnsfnfO{ ljsf;;DaGwL of]hgfaf/] ;"rgf lbg' kbf{ tkfO{ s'g dfWoddfkm{t ;"rgf lbg'x'G5 
eGg] k|Zgsf] pQ/df $% k|ltztn] cfd;~rf/ dfWod, #% k|ltztn] df}lvs, !$ k|ltztn] lr7Lkq 
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/ ̂  k|ltztn] cGtlqm{ofdfkm{t ;"rgf lbg] u/]sf] s'/f atfP . j8fdf dxfgu/kflnsfn] of]hgf th'{df 
ubf{ s'g} ;"rgf k|jfx u5{ ls ub{}g eGg] k|Zgsf] pQ/df #* k|ltztn] yfxf 5}g, @$ k|ltztn] 
slxn]sfxLF u5{, @@ k|ltztn] u5{ / !^ k|ltztn] ub{}g eg]sf 5g\ . j8fdf dxfgu/kflnsfn] 
of]hgf th'{df ubf{ cfd;~rf/ dfWodsf] pkof]u u/]sf] 5 ls 5}g eGg] csf{] k|Zgdf #% k|ltztn] 
5, #% k|ltztn] a]nfa]nf, @) k|ltztn] 5}g / !) k|ltztn] yfxf 5}g egL pQ/ lbP . 

dxfgu/kflnsfn] ;~rf/ pkof]u gu/] s;/L yfxf kfpg'x'G5 < o;df ^% k|ltztn] JolQmaf6, @% 
k|ltztn] cfd;~rf/ dfWodaf6 yfxf kfpg] u/]sf] s'/f atfP . o;}u/L !) k|ltztn] cGtlqm{ofTds 
sfo{qmdaf6 yfxf kfPsf] s'/f pNn]v u/]sf 5g\ eg] sd{rf/Laf6 ;"rgf cfpg] u/]sf] s'/f s;}n] 
atfPgg\ .  

dxfgu/kflnsfsf] zx/L ljsf; Joj:yfkgdf gful/s;Fusf] ;~rf/ k|lqmof s:tf] 5 egL ul/Psf] 
k|Zgdf cfd;~rf/ dfWoddfkm{t eGg]df %) k|ltzt, lr7Lkq / cGtlqm{ofdfkm{t @% k|ltzt, l;wf 
;Dks{dfkm{t @) / k|of]udf s'g} 5}g eGg]df % k|ltztn] dt hfx]/ u/]sf 5g\ . 

of]hgf th'{dfsf qmddf gful/snfO{ lrQ ga'em]sf ljifodf cfd;~rf/ dfWodn] ;dfrf/ agfPsf 
5g\ < of] k|Zgdf &) k|ltzn] slxn]sfxLF agfpF5g\, !@ k|ltztn] d'Vo ljifodf agfpF5g\, !) 
k|ltztn] agfpFb}gg\ / * k|ltztn] ;a} ljifodf agfpF5g\ egL atfP . dxfgu/kflnsfsf] of]hgf 
sfof{Gjogdf lrQ ga'em] To;af/] cfd;~rf/ dfWodaf6 s'g} ;dfrf/ k|sfzg ePsf 5g\ egL 
;f]lwPsf] k|Zgdf $% k|ltztn] clncln dfq agfpF5g\, #) k|ltztn] ;dfrf/ agfPsf 5g\, !% 
k|ltztn] ;dfrf/ agfPsf 5}gg\ / !) k|ltztn] rflxF clxn];Dd agfPs} yfxf 5}g egL pQ/ 
lbPsf 5g\ . cfd;~rf/ dfWodaf6 k|sflzt ;dfrf/nfO{ lnP/ dxfgu/kflnsfsfn] ljsf;sf 
of]hgfdf k'g/fjnf]sg u/]sf] yfxf 5 egL ;f]lwPsf] k|Zgdf %% k|ltztn] slxn]sfxLF yfxf kfpF5', 
#) k|ltztn] 5}g, !) k|ltztn] 5 / % k|ltztn] dtna} g/fVg] hjfkm lbPsf 5g\ . ljsf;df lrQ 
ga'‰bf cfd;~rf/ dfWodaf6 ;dfrf/x¿ k|;f/0f ePsf 5g\ egL ;f]lwPsf] k|Zgdf &) k|ltztn] 
a]nfa]nf, @) k|ltztn] 5}g, !) k|ltztn] 5 / ;w}Fel/ eGg] pQ/ s;}n] glbPsf] kfOof] . 

zx/L ljsf; Joj:yfkgdf ;~rf/ k|lqmofsf] e"ldsfnfO{ s;/L k|efjsf/L agfpg ;lsPnf egL 
;f]lwPsf] k|Zgdf %) k|ltztn] ;~rf/sdL{nfO{ cfjZos ;"rgf lbP/, #) k|ltztn] cGtlqm{of u/]/, 
!% k|ltztn] lgoldt ¿kdf kqsf/ ;Dd]ng u/]/ clg % k|ltztn] ;fdfGo ;"rgf lbP/ ;~rf/ 
k|lqmofnfO{ k|efjsf/L agfpg ;lsg] wf/0ff JoQm u/]sf lyP . j8fsf ljsf;;DaGwL of]hgfsf 
cg'udg ;dfrf/ -kmnf]ck Go'h_ slQsf] ;Dk|]if0f x'G5g\ eGg] k|Zgsf] pQ/df ^) k|ltztn] 
slxn]sfxLF x'g] u/]sf] atfP eg] @% k|ltztn] x'Fb}gg\ eg] . o;/L g} !) k|ltztn] clxn];Dd ePs} 
5}gg\ / % k|ltztn] x'G5 egL hjfkm lbP .  

dxfgu/sf] zx/L ljsf;df cfd;~rf/ dfWodn] s]s:tf kl/jt{g Nofpg ;s]sf] 5 egL ;f]lwPsf] 
k|Zgdf &) k|ltztn] clncln dfq, !% k|ltztn] 5}g, !) k|ltztn] 5 / % k|ltztn] yfxf 5}g 
egL pQ/ lbPsf 5g\ . hgtfsf u'gf;f cfd;~rf/ dfWodaf6 ;'g]kl5 dxfgu/kflnsfn] 
ljsf;;DaGwL of]hgfdf km]/abn u/]sf] 5 ls 5}g egL ;f]lwPsf] k|Zgdf %) k|ltztn] 5}g, #) 
k|ltztn] yfxf 5}g, !% k|ltztn] slxn]sfxLF / % k|ltztn] 5 egL hjfkm lbPsf 5g\ .  

;dfrf/sf] s] s'/fdf tkfO{+ ;Gt'i6 x'g'x'G5 egL ;f]lwPsf] k|Zgdf &% k|ltztn] ;dfrf/n] ljsf;df 
lgu/fgL ul//x]sf] 5 egL pQ/ lbPsf 5g\ eg] !% k|ltztn] cfˆgf] u'gf;f] of]hgfstf{;Dd k'u]sf] 
s'/f atfPsf lyP . To;}u/L !) k|ltztn] ;dfrf/af6 ljsf;df ;xof]u k'u]sf] 5 egL hjfkm lbP 
.  
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cfd;~rf/ dfWodaf6 k|;f/0f x'g] dxfgu/kflnsfaf/]sf ;dfrf/nfO{ s;/L x]g'{ePsf] 5 egL 
;f]lwPsf] csf{] k|Zgdf &) k|ltztn] cfqmf]z / ;'emfj b'j} kf]Vg] sfd ePsf] egL pQ/ lbP eg] 
@) k|ltztn] ;'emfj lbg] sfd ePsf] 5 eg]sf 5g\ . o;/L g} !) k|ltztn] cfqmf]z dfq kf]Vg] 
sfd ePsf] 5 egL pQ/ lbP . 

tkfO{+n] dxfgu/kflnsfsf] ljsf;;DaGwL s'g} u'gf;f cfd;~rf/ dfWoddf kf]Vg'ePsf] 5 egL 
;f]lwPsf] k|Zgdf %% k|ltztn] 5}g, @% k|ltztn] slxn]sfxLF, !) k|ltztn] 5 / !) k|ltztn] 
u'gf;f g} 5}gg\ egL pQ/ lbP . of]hgf th'{dfb]lv sfof{Gjog;Dd j8f sfof{non] gful/s;Fusf] 
;+jfbnfO{ s;/L k|efsf/L agfpg ;S5 eGg] k|Zgsf] pQ/df ^% k|ltztn] cfd;~rf/ dfWodsf] 
k|of]u u/]/, @% k|ltztn] cGtlqm{of u/]/, ^ k|ltztn] lr7Lkq jf cgnfOgaf6 ;"rgf lbP/ / $ 
k|ltztn] of]hgf to x'g' cl3 / kl5 l;w}F ;"rgf lbP/ gful/s ;+jfbnfO{ k|efjsf/L agfpg ;lsg] 
s'/f atfP .  

dxfgu/sf] ljsf;df cfd;~rf/ dfWodsf] e"ldsf s:tf] b]Vg'x'G5 egL ;f]lwPsf] clGtd k|Zgdf 
*) k|ltztn] ;sf/fTds, @) k|ltztn] t6:y egL pQ/ lbPsf lyP eg] gsf/fTdsdf s;}sf] dt 
k/]sf] lyPg . o;/L j8fjf;L gful/ssf] wf/0ffnfO{ x]bf{ dxfgu/sf] zx/L ljsf;df cfd;~rf/ 
dfWodsf] e"ldsf ;sf/fTds b]lvPsf] 5 . To;}n] o;sf] pkof]u w]/}eGbf w]/} ug'{ >]o:s/ x'g] b]lvG5 
. ljsf;sf sfddf ;dfrf/n] lgu/fgL u/]sf] t/ sltko cfd;~rf/ dfWodn] ;'emfj;Fu} 
cfqmf]z;d]t kf]v]sf] klg b]lvPsf] 5 . 

ljsf;sf nflu ;fem]bf/ cfd;~rf/ dfWod klg xf] . o;sf] k|of]u gubf{ ljsf;;DaGwL 
of]hgf÷cfof]hgf kf/bzL{ aGg ;Sb}gg\ / ;dod} sfd ;DkGg x'Fb}gg\ eGg] d"nwf/0ff g} 
dxfgu/jf;Lsf] /x]sf] kfOof] . j8fjf;LnfO{ cfwf/ dfGg] xf] eg] cfd;~rf/ dfWodn] dxfgu/sf 
cfdrf;f]sf ljifodf ;dfrf/ n]v] klg cg'udg ;dfrf/ -kmnf]ck Go'h_ gn]v]sf] b]lvG5 . 
dxfgu/jf;Lx¿n] kqsf/x¿nfO{ ;dod} / k"0f{ ;"rgf lbP/ gful/snfO{ ;';"lrt ug'{kg{]df hf]8 
lbPsf] ;j]{If0faf6 k|:6 x'G5 .  

#=@ cGtjf{tf{af6 k|fKt glthf 

#=@=! pkk|d'v;Fusf] cGtjf{tf{ 

dxfgu/kflnsfsf] zx/L ljsf; Joj:yfkgdf ;~rf/ k|lqmofsf] e"ldsf / k|efjsfl/tf;DaGwL 
cWoogsf qmddf dxfgu/kflnsfsf pkk|d'v;Fu lnPsf] cGtjf{tf{{ / ;f]sf] lgisif{ o;k|sf/ /x]sf] 
5 . 

pkk|d'vsf] egfO cg';f/ ljsf;;DaGwL sfo{sf nflu gful/s;Fu e]63f6 tyf cfd;~rf/sf] k|of]u 
ug{] ul/Psf] 5 . ;fy} sfo{qmdx¿df hfgsf/L lbg] / sfo{stf{dfkm{t s'/fsfgL ug]{ klg csf]{ tl/sf 
xf] . ldl8ofdf cfpg] w]/}h;f] ;fdu|Ldf gful/ssf] cfjfh kfpg] u/]sf] 5 . cfkm"n] eg]sf s'/f 
cfd;~rf/ dfWoddf h:tfsf] t:t} ;Dk|]if0f x'g] u/]sf] 5 . cfd;~rf/ dfWodnfO{ gful/s / 
cfkm"aLrsf] ;femf Kn]6kmd{df kfPsf] cj:yf 5 . hgefjgfcg'¿k ljsf; k|lqmof ;~rfng ubf{ 
cfd;~rf/ dfWoddf hgtfsf wf/0ffn] 7fpF kfpg] u/]sf] 5 . dxfgu/sf] ljsf;df cfd;~rf/ 
dfWodn] hgtfsf s'/f lbFbf k"jf{u|x gyf]k/]sf] b]lvG5 . ljsf; k|lqmofdf ;xL dfu{ klxrfg ug{ 
;xof]u k'Ug] ePsfn] cfd;~rf/ dfWodsf] ;sf/fTds cfnf]rgf cfjZos ePsf] pkk|d'vsf] egfO 
5 . 
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ljsf; of]hgf sfof{Gjogsf qmddf cfd;~rf/ dfWodsf ;fdu|Ldf cWoog sd x'g] u/]sf] kfOPsf] 
5 . of]hgf agfpFbf gful/ssf] wf/0ff a'‰g kqsf/;Fu cGtlqm{of ug{] ul/Psf] 5 . ljsf; of]hgfsf 
af/]df cfd;~rf/ dfWodn] u/]sf] l6Kk0fL ;ª\VofTds / u'0ffTds lx;fan] cln sd /xg] u/]sf] 5 
. of]hgf 5gf]6df cfd;~rf/ dfWodn] v]n]sf] e"ldsf t6:y b]lvG5 . cfd;~rf/ dfWodn] zx/L 
ljsf;sf] ultnfO{ Go"g dfqfdf ;xof]u u/] klg u/]sf sfd eg] ;sf/fTds 5g\ . zx/L ljsf;sf 
nflu cfd;~rf/ dfWodaf6 vf]hd"ns / cg';Gwfgd"ns ;dfrf/sf] ck]Iff ul/Psf] 5 . cfd;~rf/ 
dfWodsf] xfnsf] e"ldsf kof{Kt gePsf] pkk|d'vsf] egfO 5 . 

of]hgf 5gf]6df cfd;~rf/sf] xfnsf] e"ldsf ckof{Kt b]lvG5 . cfd;~rf/ dfWoddf cfPsf 
;'emfjnfO{ dgg\ u/L dxfgu/kflnsfn] /fgLkf]v/L / sfi7d08k k'glg{df{0fnfO{ of]hgfdf /fv]sf] 5 
. dxfgu/sf] ljsf;df ;~rf/ k|lqmof dfkm{t gful/s ax;n] kof{Kt :yfg kfpg'k5{ . 
dxfgu/kflnsfn] cfˆgf cfd;~rf/ dfWod kl/rfng ug]{ ;Gbe{df a[xt\ ;~rf/ gLlt th'{df u/L 
;f]cg'¿k pNn]lvt cfd;~rf/ dfWodsf] pkof]u ug{] k|aGw ldnfpg'k5{ . dxfgu/kflnsf / 
cfd;~rf/aLrsf] ;Dks{ / cGtlqm{ofdf sdL g} ePsf] pkk|d'vsf] a'emfO 5 . 

#=@=@ k|jQmf -j8fWoIf_;Fusf] cGtjf{tf{ 

gful/s / dxfgu/kflnsfaLr ;Gb]z cfbfgk|bfg ug{ cfd;~rf/ dfWodnfO{ ;femf Kn]6kmd{sf] 
¿kdf kfPsf] k|jQmfsf] egfO 5 . pgn] hgtfsf ;d:ofsf ljifon] cfd;~rf/ dfWoddf 7fpF 
kfpg] u/]sf] atfPsf 5g\ . ljsf; k|lqmofdf cfd;~rf/ dfWodn] ug{] ;sf/fTds / cfnf]rgf b'j} 
:jLsfo{ ePsf] pgn] atfP . /fgLkf]v/Ldf l;d]G6sf] kvf{n nufpFbf cfd;~rf/ dfWodn] df}lns 
sfo{ ePg eg]kl5 d]o/n] ;dfrf/s} cfwf/df ljz]if1sf] sfo{bn agfP/ sfd ug'{ePsf] lyof] . 
ljsf; of]hgf th'{dfsf qmddf cfd;~rf/ dfWodaf6 ;]jfu|fxLsf wf/0ff yfxf kfpg cfd;~rf/ 
dfWod k|efjsf/L / dxTjk"0f{ ePsf] k|jQmfsf] egfO 5 . 

ljsf;sf nflu cfd;~rf/ dfWodsf ;fdu|L w]/} xb;Dd pkof]uL ePsf] a'emfO k|jQmfsf] 5 . s]xL 
;fdu|L eg] e|d 5g{] k|s[ltsf klg 5g\ . cfd;~rf/ dfWodsf ;dfrf/ / l6Kk0fL j:t'lgi7 ¿kdf 
cfpg'kg]{ egfO k|jQmfsf] 5 . sdLsdhf]/L eP Tof] klg cfpg'kg]{ t/ gePsf s'/f / aª\UofP/ 
cfpg' gx'g] pgn] atfP . ;dfrf/ c;n / v/fa b'j} sfdsf af/]df cfpg'k5{ t/ /fd|f] sfo{nfO{ 
g/fd|f] eg]/ unt l/kf6{ ug'{ gx'g] pgsf] egfO 5 . k|jQmfn] xftxftdf df]afOn x'g] ePsfn] 
cgnfOg kqsfl/tfaf6 a9L ;Gt'i6 ePsf] klg atfP .  

cfd;~rf/ dfWodn] zx/L of]hgf lgdf{0fsf] ultdf gful/snfO{ ;';"lrt ug{] ePsfn] ;xof]u u/]sf] 
k|jQmfsf] a'emfO 5 . pgn] ;~rf/sf] ;xof]u ePg eg] gu/kflnsfn] sfd u/] klg gful/snfO{ 
yfxf gx'g] larf/ klg /fv]sf 5g\ . cfd;~rf/af6 zx/L ljsf;df ;sf/fTds dfxf]n Nofpg] /fd|f] 
e"ldsfsf] ck]Iff u/]sf] k|jQmfsf] egfO 5 . pgn] of]hgf 5gf]6sf nflu cfd;~rf/ dfWodsf] 
e"ldsf ;sf/fTds /x]sf] atfP .  

k|jQmfn] cfd;~rf/ dfWoddf cfPsf ;xL / pko'Qm ;'emfjnfO{ dxfgu/kflnsfsf] of]hgfdf ;dfj]z 
ug{] u/]sf] atfP . pgn] gful/s;Fu af/Daf/ cGtlqm{of u/]/ zx/L ljsf;df ;~rf/ k|lqmofnfO{ 
k|efjsf/L agfpg ;lsg] atfP . dxfgu/kflnsfn] ;~rfng u/]sf cfd;~rf/ dfWodn] dxfgu/sf 
ultljlwdf a9L bfloTjaf]w u/]sf] k|jQmfsf] egfO 5 . 
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#=@=# j8fWoIfåo;Fusf] cGtjf{tf{ 

hg3gTj, e"uf]n / hg;+Vof cflb km/s cfwf/ agfP/ dxfgu/kflnsfsf j8f gDa/ & / !* sf 
j8fWoIfnfO{ !( j6f k|Zg tof/ kf/L ;f]lwPsf] lyof] . ;j]{If0faf6 k|fKt wf/0ff o;k|sf/ /x]sf] 5 . 

gful/s;Fu s;/L ;+jfb ug'{x'G5 eGg] klxnf] k|Zgdf Ps j8fWoIfn] e]63f6 / jftf{nfksf dfWodaf6 
/ csf{ j8fWoIfn] sfo{qmddfkm{t eg]sf 5g\ . cfd;~rf/ dfWoddf cfpg] ;fdu|Ldf gful/ssf] 
cfjfh ;d]l6Psf] b'j}hgf j8fWoIfsf] egfO 5 . Ps hgfn] cfd;~rf/ dfWoddf cfkm"n] eg] h;/L 
g} / csf{n] slxn]sfxLF dfq cfkm"n] eg]h:tf] u/L ;dfrf/ ;Dk|]if0f x'g] atfP . Ps hgfn] cfd;~rf/ 
dfWodx¿nfO{ gful/s / cfkm"aLr ;Gb]zsf] cfbfgk|bfg ug]{ ;femf Kn]6kmd{sf ¿kdf kfPsf] atfP 
eg] csf{n] clncln dfq kfPsf] atfPsf 5g\ . zx/L ljsf; k|lqmofsf ;DaGwdf cfd;~rf/ 
dfWoddf hgtfsf wf/0ffn] 7fpF kfPsf] / ;'wf/sf] df}sf klg ldn]sf] Ps j8fWoIfsf] egfO 5 . 
csf{ j8fWoIfn] ;DalGwt 7fpFdf k'u]/ eg]cg';f/ / k|fljlws;Fu s'/f u/]/ of]hgf agfpg] u/]sf] 
hfgsf/L lbP . 

dxfgu/sf] zx/L ljsf;;DaGwL ;fdu|Lsf] dfldnfdf cfd;~rf/ dfWodn] hgtfsf] eGbf klg cfˆg} 
k"jf{u|x yf]k/]sf] 5 ls eg]/ j:t'ut k|Zg ;f]lwPsf]df Psn] 5 / csf]{n] 5}g egL hjfkm lbP . 
ljsf; k|lqmofdf cfd;~rf/ dfWodn] ug]{ cfnf]rgf ljkIfLsf] h:tf] ePsf] atfpg] Ps j8fWoIfn] 
o:tf cfnf]rgfdf ;]jfu|fxLsf] kIfdf pleP/ sdL sdhf]/L cf}FNofOPsf] :jLsfg]{ / pQm ljifodf 
;/;Nnfxaf6 cl3 a9\g] atfP . csf{ j8fWoIfn] cfnf]rgf ugf{;fy s] lalu|Psf] xf] ;Rofpg], To;n] 
cfkm"nfO{ ;xL sfddf emsemSofpg], ;TotYosf cfwf/df a'emfO x'g] / s;}n] eGb}df eOxfN5 eGg] 
gePsf] atfP . 

ljsf;sf of]hgf th'{dfsf qmddf cfd;~rf/ dfWodaf6 gful/s jf ;]jfu|fxLsf wf/0ff yfxf kfpg 
kqklqsf, /]l8of], 6]lnlehg, cgnfOg ;dfrf/ kf]6{nx¿ pkof]uL ePsf] Ps j8fWoIfn] atfP eg] 
csf]{n] vf;} gePsf] hjfkm lbP . ljsf; of]hgf sfof{Gjogsf qmddf cfd;~rf/ dfWodsf ;fdu|L 
pkof]uL ePsf] / ;f]af6 sfdsf] k|rf/k|;f/ eO/x]sf] b'j}sf] egfO 5 . of]hgf agfpFbf cfd;~rf/ 
dfWodaf6 hgtfsf] wf/0ff a'‰g ;xh ePsf] atfpFb} Psn] cfd;~rf/ dfWodeGbf k|ToIf ;/;Nnfx 
ug]{ / csf]{n] of]hgf:ynd} hfg] atfP . ljsf; of]hgfsf ;DaGwdf cfd;~rf/ dfWodaf6 cfpg] 
;dfrf/ jf l6Kk0fL cfwf dfq j:t'lgi7 x'g] u/]sf] Ps j8fWoIfn] atfP eg] csf]{n] j:t'lgi7 yf]/} 
/ c¿n] eg]sf s'/f Psf]xf]/f] ¿kdf w]/} cfpg] u/]sf] atfP . 

j8f gDa/ !* sf j8fWoIfn] /fgLkf]v/L alg;s]kl5sf] ;dfrf/ / /fgLkf]v/L agfpg ;'? ubf{sf] 
;dfrf/sf] pbfx/0f lbFb} zx/L ljsf;sf qmddf cfd;~rf/ dfWodn] ;Dk|]if0f u/]sf] qmdzM c;n 
/ v/fa ;dfrf/ egL atfPsf 5g\ . j8f gDa/ & sf j8fWoIfn] /fxt afF8\bf /fd|f] ;"rgf k|jfx 
u/]sf] t/ ;8s ljefun] u/]sf] sfddf j8fWoIfn] e|i6frf/ u/] egL cfwf/xLg ;dfrf/ k|:t't 
u/]sf] hfgsf/L lbP . ;dfrf/ ;Dk|]if0fdf s'g cfd;~rf/ dfWodaf6 a9L ;Gt'i6 x'g'x'G5 eGg] 
k|Zgdf b'j}hgfn] cgnfOg / Pshgfn] 6]lnlehg klg eg]sf 5g\ . Ps j8fWoIfn] zx/L ljsf;sf] 
ultnfO{ cfd;~rf/ dfWodn] lwdf ultdf / csf]{n] ;~rf/dfWoodsf] e"ldsf Psbd} w]/} x'g] atfP 
. w]/} x'g] eP klg cfkm"n] k|rf/k|;f/ ug{ g;s]sf] pgsf] egfO 5 . zx/L ljsf;sf nflu cfd;~rf/ 
dfWodaf6 ;TotYo ;dfrf/x¿ a]nfa]nfdf lbg'kg]{ Ps j8fWoIfn] atfP eg] csf]{n] oyfy{k/s 
e"ldsf x'g'kg]{df hf]8 lbP . 

Ps j8fWoIfn] of]hgf 5gf]6sf nflu cfd;~rf/ dfWodn] j8fx¿df vf;} e"ldsf gv]n] klg 
dxfgu/kflnsfsf ;Gbe{df ;xof]uL e"ldsf v]n]sf] atfP eg] csf]{ j8fWoIfn] Psbd} Go"g e"ldsf 
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lgjf{x u/]sf] atfP . of]hgf th'{dfb]lv sfof{Gjog;Ddsf dxfgu/kflnsf / j8f sfof{nosf 
of]hgfaf/]] cfd;~rf/ dfWodaf6 /fd|f]nfO{ /fd|f] eGg] geP g/fd|f] eg]/ ljs[ltnfO{ phfu/ ug'{kg]{ 
wf/0ff Ps j8fWoIfsf] 5 eg] csf{sf] k|rf/k|;f/ g} d'Vo s'/f ePsf] a'emfO 5 . dxfgu/kflnsfn] 
cfˆgf cfd;~rf/ dfWodx¿ 6]lnlehg, PkmPd, cgnfOg / /fli6«o cfd;~rf/ dfWodx¿nfO{ 
sfo{qmdx¿df af]nfP/ ;xL ;"rgf lbg'kg{] Pssf] / ;sf/fTds ;f]rsf ;fy sfdsf] d"Nofª\sg tyf 
k|rf/k|;f/ ug'{kg]{ csf]{ j8fWoIfsf] wf/0ff 5 . 

#=@=$ ;"rgf clwsf/L -sd{rf/L_;Fusf] cGtjf{tf{ 

dxfgu/kflnsfdf of]hgf agfpg] sd{rf/LnfO{ ;f]lwPsf] k|ZgfjnLaf6 k|fKt tYofª\ssf] ljZn]if0f 
o;k|sf/ 5 . !^ j6f k|Zgx¿df pgsf] wf/0ff o:tf] 5 . 

of]hgf agfpg] sd{rf/Ln] cfd;~rf/ dfWodnfO{ gful/s / dxfgu/kflnsflarsf] ;Gb]z 
cfbfgk|bfgsf] ;femf ynf]sf] ¿kdf kfPsf 5g\ . zx/L ljsf; k|lqmofsf ;DaGwdf cfd;~rf/ 
dfWoddf hgtfsf wf/0ffn] 7fpF kfPsf] / ;f]af6 ;'wf/sf] df}sf k|fKt ePsf] 5 . ;fj{hlgs ;'g'jfO{, 
;fdflhs k/LIf0f / 6f]n;'wf/ ;+:yfx¿sf] ;xeflutf cflb / ljleGg bnx¿n] ;fj{hlgs u/]sf 
3f]if0ff / sfo{qmdx¿nfO{ d'Vo cfwf/ agfP/ of]hgf tyf sfo{qmd 5gf]6 ubf{ tNnf txsf 
lgsfodfkm{t ul/g] x'Fbf ;'wf/sf] df}sf k|z:t kfPsf] b]lvG5 . 

ljsf; k|lqmofdf cfd;~rf/ dfWodn] ;]jfu|fxLsf] kIfdf pleP/ ul/Psf cfnf]rgfnfO{ :jLsf/ ug]{ 
/ cg'udg tyf d"Nofª\sgsf ljleGg r/0fx¿ ;dfj]z x'g] ePsfn] ;f] k|lqmofdf gful/ssf] wf/0ff 
a'‰g cfd;~rf/ dfWodsf] e"ldsf ;xL 5 . dxfgu/kflnsf If]q, ;ª\3Lo /fhwfgL, Jofkf/ 
Joj;fosf] s]Gb|, lzIff :jf:Yosf] s]Gb| / j}b]lzs /f]huf/L;lxt cGt/f{li6«o zx/ ePsf sf/0f 
;]jfu|fxLsf wf/0ff yfxf kfpg cfd;~rf/ dfWodx¿ g} k|d'v x'g] u/]sf] / pko'Qm ljsf;sf nflu 
ltgsf] ax'kof]uL k|of]hg ePsf] 5 . ljsf; of]hgf sfof{Gjogsf qmddf cfd;~rf/ dfWodsf 
;fdu|L ljz]if pkof]uL ePsf] b]lvG5 . of]hgf agfpFbf gful/ssf] wf/0ff a'‰g s:tf] cfd;~rf/ 
dfWodsf] pkof]u ug]{ u/]sf] 5 . h;df ;fj{hlgs ;"rgf / k|ljlwsf] k|of]u u/]/ of]hgfsf] vfsf 
gful/s;dIf k'¥ofpg] / wf/0ff lng] tyf cfdgful/ssf rf;f] / lh1f;f a'‰g e]nf / cGtlqm{of 
ug]{ h:tf k|lqmof ckgfpg] u/]sf] kfOPsf] 5 . 

zx/L ljsf; of]hgfsf ;DaGwdf cfd;~rf/ dfWodaLrsf] ;dfrf/df ljifoj:t'sf] sd 1fg x'g] 
/ cfjZos ;"rgf tyf tYofª\s ga'em]sf h:tf ;dfrf/ &) k|ltzt cfPsf 5g\ . s]xL ;dfrf/ 
of]hgfstf{eGbf a9L a'em] h:tf kfOPsf 5g\ . s]xL l6Kk0fL jf ;dfrf/x¿ eg] oyfl:yltd} cfPsf 
5g\ . cfd;~rf/ dfWodn] zx/L xl/ofnL k|j4{g, ;/;kmfO{, cfsf;] k'n, ;]jf k|jfxnfO{ k|ljlws/0f 
ul/Psf, ;8s dfgjsf] p4f/ / ;femf oftfoft;Fusf] ;xsfo{df ;~rflnt ;fj{hlgs 
oftfoft;DaGwL ;dfrf/x¿ c;n ;dfrf/sf ¿kdf lbPsf / unt ;dfrf/x¿sf] ;ª\Vof klg 
TolQs} 5g\ . cvaf/, cgnfOg / 6]lnlehg of]hgf sfof{Gjogdf a9L k|efjsf/L nfU5g\ . dxfgu/n] 
s] ub{}5 / s] ug'{k5{ eGg] ljifodf cfdgful/ssf] wf/0ff / dt ;du| ¿kdf cfd;~rf/ dfWodaf6 
k|fKt x'g] xF'bf sfof{Gjog;Dd To;sf] lgu/fgLdf ;d]t plrt ;xof]u kfpg] u/]sf] 5 . gful/s / 
dxfgu/nfO{ hf]8\g] cfd;~rf/ dfWod ePsfn] o;sf] e"ldsf cToGt dxTjk"0f{ /x]sf] 5 . cGo 
b]zsf / b]zleqsf ;dfg vfnsf of]hgfx¿sf] t'ngfTds cWoog ;dfrf/ ;Dk|]if0f eP ef]lnsf 
lbgdf of]hgf lgdf{0fdf cem ;xof]u k'Ug]5 . 
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#=@=% ;Dkfbsx¿;Fusf] cGtjf{tf{ 

dxfgu/kflnsfsf] ljsf; tyf of]hgf th'{dfdf cfd;~rf/ dfWodsf] e"ldsf / k|efjsfl/tf ;DaGwL 
cWoogsf qmddf dxfgu/;DaGwL ;dfrf/nfO{ cfˆgf cfd;~rf/ dfWoddf s] s;/L ;Dk|]if0f 
ug{'x'G5 nufotsf Ps bh{g j:t'ut / ljifout k|Zgx¿ ;~rf/ dfWodsf ;Dkfbsx¿nfO{ ;f]lwPsf] 
lyof] . /fli6«o b}lgs cvaf/sf b'O{, 6]lnlehgsf b'O{ / cgnfOgsf b'O{ u/L ^ hgf ;DkfbsnfO{ 
lnPsf] cGtjf{tf{{af6 k|fKt kl/0ffd lgDgfg';f/ 5 . 

tkfO{+n] k|:t't ug]{ ;du| ;dfrf/ / ljrf/sf] cg'kftdf sf7df8f}+ dxfgu/kflnsf;DaGwL ;fdu|Lsf] 
kl/df0f slt x'G5 eGg] k|Zgdf @ hgf ;Dkfbsn] cTolws, Psn] sl/a kfFr k|ltzt, b'O{n] gu0o 
dfqfdf / Psn] !) k|ltzteGbf dfly ePsf] atfP . dxfgu/sf ljsf;;DaGwL ;dfrf/nfO{ ljz]if 
k|fyldstf lbg'x'G5 jf lbg'x'Gg, ;fdfGo k|fyldstf lbg'x'G5 jf s'g} k|fyldstf lbg'x'Gg egL 
;f]lwPsf] lyof] . b]z;~rf/ 86sd cgnfOgsf ;Dkfbsn] dxfgu/sf ;dfrf/nfO{ ljz]if k|fyldstf 
lbg] u/]sf] atfP . kflnsfva/ 86sdsf ;Dkfbsn] b]zs} 7"nf] :yfgLo ;/sf/ ePsfn] k|fyldstf 
kfpg] atfP . Od]h Rofgnsf ;Dkfbsn] ljsf; lgdf{0feGbf klg ;Dkbf;DaGwL ;dfrf/nfO{ a9L 
k|fyldstf lbg] ul/Psf] / dxfgu/sf] ;~rf/ ;Dks{ sdhf]/ ePsfn] o;nfO{ cem a9fpg] s'/f 
atfP . PkLjfg\ 6]lnlehgsf ;Dkfbsn] eg] ;fdfGo k|fyldstf lbg] u/]sf] / dxfgu/sf u/fO / 
egfOdf Ps¿ktf gePsf] atfP . cGgk"0f{ kf]:6sf ;Dkfbsn] ;ª\3Lo :j¿ksf] ;+/rgfdf ljsf; 
lgdf{0fsf] hu eg]s} :yfgLo ;/sf/ ePsfn] ;dfrf/df klg :yfgLo txn] ljz]if k|fyldstf kfpg] 
u/]sf] atfP . /fhwfgL b}lgssf ;Dkfbsn] sf7df8fF} dxfgu/kflnsf b]zsf] /fhwfgL ePsf] / w]/} 
hg;ª\Vof ePsfn] oxfFsf ljsf; lgdf{0fn] d'n'ssf cGo kflnsfx¿nfO{ pTk|]l/t ug{ ;Sg] ePsfn] 
;dfrf/nfO{ ;s];Dd ljz]if k|fyldstf lbg] u/]sf] atfP . 

b]z;~rf/sf ;Dkfbsn] dxfgu/kflnsfsf hgk|ltlglw jf sd{{rf/Ln] ;+jfbbftfn] dfu]sf] ;"rgf 
;xh} lbP klg dxfgu/sf sdhf]/L af/]sf ;dfrf/ eg] n'sfpg] u/]sf] atfP . Od]hsf ;Dkfbsn] 
dxfgu/af6 ;"rgf kfpg ;xh gePsf] atfP . kflnsfva/sf ;Dkfbsn] ;"rgf kfpg ;xh 
gePsf] / kflnsf ;"rgfd}qL gePsf] s'/f atfP . PkLjfg\sf ;Dkfbsn] klg ;"rgf k|fKt ug{ ;xh 
gePsf] atfP . cGgk"0f{ kf]:6sf ;Dkfbsn] cfkm"nfO{ cg's"n x'g] ;"rgf lbg cfkmF} cu|;/ x'g] t/ 
cfly{s clgoldttf / a]lyltsf ;"rgfx¿ n'sfpg] k|j[lQ /x]sf] atfP . o:t} cfly{s kIf;Fu 
hf]l8Psf, clgoldttf / a]lyltsf ;"rgfx¿ lng ;~rf/sdL{n] cem} klg lgs} 7"nf] ;f:tL Joxf]g'{ 
kg]{ cj:yf /x]sf] pgsf] egfO 5 . o; k|Zgsf] pQ/df ;a} ;Dkfbsn] dxfgu/af6 ;"rgf k|fKt 
ug{ Tolt ;xh gePsf] s'/f atfPsf 5g\ .  

;dfrf/ ;Dk|]if0f u/]kl5 To;sf] k|efj dWod 9ª\un] kg]{ u/]sf] /fhwfgLsf ;Dkfbsn] atfP . 
cGgk"0f{sf ;Dkfbsn] kf7sx¿af6 clgoldttf / a]lyltsf ;dfrf/ dfq xf]Og, dxfgu/kflnsfn] 
ug]{ / ub}{ cfPsf /fd|f sfdx¿sf] klg tTsfn k|ltlqmof cfpg] u/]sf] hfgsf/L lbP . PkLjfg\sf 
;Dkfbsn] k|efj l7sl7s} k/]sf] / dxfgu/n] u/]sf s]xL unt sfdx¿ ;Rofpg afWo ePsf] 5 
egL atfP . kflnsfva/sf ;Dkfbsn] ;fdfGo ¿kdf k/]sf] atfP . Od]h Rofgnsf ;Dkfbsn] 
dxfgu/ ePsfn] :jefjtM k|efj kg]{ atfP . dxfgu/n] ;sf/fTds ;dfrf/ k|sflzt ePdf lj/n} 
k|ltlqmof lbg] eP klg clgoldttf / a]lyltsf ;dfrf/ k|sflzt eP tTsfn gsf/fTds k|ltlqmof 
hgfpg] u/]sf] atfP . s'g} ;dfrf/ k|sflzt u/]kl5 dxfgu/kflnsfsf kbflwsf/L jf hgk|ltlglwn] 
;sf/fTds eP tfl/km u5{g\ / gsf/fTds eP cfqmf]z JoQm u5{g\ / ;+jfb g} aGb ug{ vf]Hg] s'/f 
;a} ;Dkfbsn] atfP . 
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tLg ;Dkfbsn] dxfgu/kflnsf;Fu ;DalGwt s'g} 36gf jf ljifodf Ph]G8f ;]l68 g} ug]{ u/L 
nuftf/ k|Zg p7fPsf] atfP eg] afFsL tLgn] ljifo p7fg u/] klg Ph]G8f ;]l6ª eg] gu/]sf] atfP 
. ;dfrf/sf] k|efj k/]kl5 dxfgu/kflnsfn] s'g} of]hgfdf u'gf;f] ;Daf]wg u/L lg0f{odf km]/abn 
u/]sf] 5 egL tLg / 5}g egL tLg ;Dkfbsn] atfP . j8fjf;Lsf dfunfO{ dxfgu/kflnsfn] slQsf] 
;d]6]sf] kfpg'x'G5 egL u/]sf] k|Zgdf cGgk"0f{sf ;Dkfbsn] of] ;DkfbsnfO{ ;f]Wg' kg]{ k|Zg gePsf] 
lhls/ u/] . /fhwfgLsf ;Dkfbsn] Tolt ;+j]bgzLntfk"j{s ;d]6]sf] gb]lvPsf] / dxfgu/kflnsfsf 
hgk|ltlglw tyf sd{rf/L b'j} kIf hgtf / ljsf; lgdf{0fk|lt lrlGtt / uDeL/ gePsf] pQ/ lbP 
. kflnsfva/sf ;Dkfbsn] ;fdfGo ¿kdf ;d]6]sf] / Od]hsf ;Dkfbsn] j8f txsf] sfddf cfˆgf] 
ldl8ofn] rf;f] lbg] gu/]sf] atfP . b]z ;~rf/sf ;Dkfbsn] klg j8fsf ljifodf w]/} k|fyldstf 
lbg gkfPsf] atfP eg] PkLjfg\sf ;Dkfbsn] klg vf;} ;dfrf/ ;Dk|]if0f gu/]sf] atfP . clwsf+z 
;Dkfbsn] hgk|ltlglw / sd{rf/Ln] k|rf/ ug'{kg]{ ljifodf af]nfP/ ;dfrf/ n]Vg cfu|x ug]{ u/]sf] 
atfP eg] s]xL ;Dkfbsn] cfsnem'Ssn af]nfpg] u/]sf] atfP . 

dxfgu/kflnsfsf ;dfrf/sf ;DaGwdf s]s:tf ljifo ;dfrf/ agfpg] jf s]s:tf ljifonfO{ 
k|fyldstfdf kfg]{ eGg] ljifodf lnlvt gLlt geP klg ;DkfbsLo a}7sdf o; ljifodf 5nkmn 
eg] ug]{ u/]sf] ;a} ;Dkfbsx¿n] atfP . dxfgu/sf] ljsf;df cfd;~rf/ dfWodsf] e"ldsf 
;sf/fTds /x]sf] ;a} ;Dkfbsx¿sf] bfjL /Xof] . dxfgu/ ;|f]taf6 k|fKt ;dfrf/df s;}sf egfOnfO{ 
tf]8df]8 u/]/ 5fKg x'Fb}g / ldNb}g egL ;a} ;Dkfbsn] atfP . …cfd;~rf/ dfWodn] dxfgu/sf 
ljsf;af/]sf ;dfrf/ ;Dk|]if0fnfO{ plrt :yfg glbPsf] u'gf;f] 5 lgÚ eGg] k|Zgdf cGgk"0f{sf 
;Dkfbsn] unt / gsf/fTds s'/f dfq ;dfrf/ x'g\ eGg] dfGotf g} unt ePsf] / ljleGg lgsfon] 
ug]{ ljsf; lgdf{0fsf] sfo{ / ;sf/fTds s'/fx¿ klg ;dfrf/sf ljifo x'g] s'/f atfP . Od]hsf 
;Dkfbsn] u'gf;f] xf]nf t/ u'gf;f] u/]/ dfq a:g] ls kl/rfng ug{] s'g} ;+oGqsf] ljsf; u/]/ 
;dfrf/nfO{ ;Dk|]if0f ug{], Tof] eg] dxfgu/n] ;f]Rg'kg{] atfP . 

;f]xL k|Zgdf kflnsfva/sf ;Dkfbsn] cfkm" :yfgLo txsf va/ k|fyldstfdf ;Dk|]if0f ug{] ldl8of 
ePsfn] ljsf;sf dfldnfdf va/bf/L, k|z+;f / cfnf]rgf;Fu} a]nfa]nfdf x:tIf]k g} ug]{ atfP . 
x:tIf]k / cfnf]rgf u/]sf ;dfrf/df dxfgu/kflnsfn] u'gf;f] x'g ;Sg] pgsf] egfO 5 . 
b]z;~rf/sf ;Dkfbsn] eg] ljsf;af/]sf ;dfrf/ g} sd eP/ dxfgu/kflnsfnfO{ To:tf] nfu]sf] 
x'g;S5 eGg] s'/f atfP . PkLjfg\sf ;Dkfbsn] /fd|f] sfd gu/]kl5 ;dfrf/ ;sf/fTds 9ª\un] 
;Dk|]if0f gx'g] atfP . /fhwfgLsf ;Dkfbsn] dxfgu/n] ljsf;df 5nfª dfg]{ xf] eg] cfd;~rf/ 
dfWod ;dfrf/ vf]Hb} dxfgu/ k'Ug] atfP . cGgk"0f{sf ;Dkfbsn] dxfgu/sf ljsf;af/] bL3{sfnLg 
dxTj /fVg] ljsf; lgdf{0fsf sfdx¿ ePdf To;n] lagfk"jf{u|x ;DkfbsLodf :yfg kfpg] atfP . 
/fhwfgLsf ;Dkfbsn] dxTjk"0f{ ljifodf ;DkfbsLo n]lvg]] atfP . PkLjfg\sf ;Dkfbsn] plrt 
:yfg lbg] u/]sf] atfP eg] Od]h Rofgnsf ;Dkfbsn] dxfgu/sf] ljsf;af/] sd} dfqfdf :yfg 
lbg] u/]sf] atfP . b]z;~rf/sf ;Dkfbsn] slxn]sfxLF / kflnsfva/sf ;Dkfbsn] kof{Kt :yfg 
lbg] u/]sf] atfP . 

ljifout ;+jfbbftfnfO{ dxfgu/sf ljsf;af/]sf s:tf ;dfrf/ n]Vg eGg'x'G5 egL k|Zg ;f]lwPsf] 
lyof] . /fhwfgLsf ;Dkfbsn] dxfgu/sf ;d:of / /fd|f sfdx¿sf af/]df tyf cGgk"0f{ kf]:6sf 
;Dkfbsn] eg] /fd|f / g/fd|f b'j} kIfnfO{ ;d]6]/ ;dfrf/ tof/ kfg{ eGg] u/]sf] atfP . PkLjfg\sf 
;Dkfbsn] dxfgu/n] cl3 ;f/]sf of]hgf / sfdsf af/]df tyf kflnsfva/sf ;Dkfbsn] k"jf{wf/ 
ljsf;, hghLljsfsf ;jfn, dxfgu/sf gLltut lg0f{o / sfof{Gjog kIf, hgk|ltlglwsf] 
hgtfk|ltsf] nufj / hjfkmb]lxtfaf/] ;dfrf/ n]Vg nufpg] atfP . b]z;~rf/sf ;Dkfbsn] 
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dxfgu/sf nflu ljifout ;+jfbbftf g/fv]sf] / Od]hsf ;Dkfbsn] cfjZostfcg';f/ ;dfrf/ 
n]Vg nufpg] u/]sf] s'/f atfP .  

dxfgu/sf] ljsf;df ;~rf/ k|lqmofnfO{ gful/s;Fusf] ;+jfb k|efjsf/L agfpg s] ug'{knf{ < o; 
k|Zgdf Od]hsf ;Dkfbsn] dxfgu/n] d"nwf/sf cfd;~rf/ dfWodsf ljifout ;+jfbbftfnfO{ 
af]nfP/ a]nfa]nfdf cGtlqm{of ug{], :ynut cjnf]sg u/fpg] / lg/Gt/ ;"rgf ;Dk|]if0f ug{] ;+oGqsf] 
ljsf; ug'{ k|efjsf/L x'g] ;'emfj lbP . b]z ;~rf/sf ;Dkfbsn] lgoldt sfo{qmd / cGtlq{mof 
ug'{kg{] ;fy} gful/sd}qL sfo{qmd NofP/ To;df cfd;~rf/ dfWodnfO{ hf]8\g'kg{] atfP . 

;f]xL k|Zgdf /fhwfgLsf ;Dkfbsn] dxfgu/sf hgtfsf jf:tljs ;d:ofnfO{ phfu/ / ;Daf]wg 
ub{} dxfgu/kflnsfn] ;~rf/ hut\;Fu ;'dw'/ ;DaGw /fvL k|efjsf/L agfpg'kg{]df hf]8 lbP . 
cGgk"0f{sf ;Dkfbsn] ;DalGwt ;+jfbbftfnfO{ g glhs g 6f9fsf] ;DaGw /fv]/ ;"rgf lbg'kg{] 
atfP . PkLjfg\sf ;Dkfbsn] dxfgu/kflnsf cfkm}Fdf kf/bzL{ x'g] u/L ;"rgf lbg'kg{], hgk|ltlglwn] 
sdhf]/L :jLsf/ u/]/ cufl8 a9\g'kg{] / lxhf] cufl8 ;f/]sf of]hgf / clxn] u/]sf sfdaf/] 
cfd;~rf/ dfWoddfkm{t ;Dk|]if0f u/fpg'kg{] atfP . kflnsfva/sf ;Dkfbsn] cfd;~rf/ 
dfWodnfO{ ;"rgfdf dxfgu/kflnsfn] ;xh kx'Fr lbg'kg{], lgoldt ;"rgf k|jfx ug'{kg{], /rgfTds 
;'emfjnfO{ h:tfsf] t:t} u|x0f ug'{kg{] eg]sf 5g\ . 

#=@=^ ;+jfbbftfx¿;Fusf] cGtjf{tf{ 

dxfgu/kflnsfsf] zx/L ljsf; Joj:yfkgdf ;~rf/ k|lqmofsf] e"ldsf / k|efjsfl/tf;Fu ;DalGwt 
/x]/ ;+jfbbftfx¿nfO{ k|Zg ;f]lwPsf] lyof] . h;df b'O{j6f b}lgs cvaf/, b'O{j6f cgnfOg, Pp6f 
;/sf/L ;dfrf/ ;+:yf /fli6«o ;dfrf/ ;ldlt -/f;;_ / Pp6f sf7df8f}+ dxfgu/kflnsfs} 
6]lnlehg sfo{qmd …xfd|f] sf7df8f}+Ú u/L ^ j6f cfd;~rf/ dfWodsf ;+jfbbftf lyP . pgLx¿nfO{ 
j:t'ut / ljifout !& k|Zgx¿ ;d]6]/ k|ZgfjnL tof/ kf/L ;f]lwPsf] lyof] . tL k|ZgfjnLx¿af6 
k|fKt kl/0ffd o;k|sf/ 5 . 

zx/L ljsf;af/] of]hgf th'{dfb]lv sfof{Gjog;Ddsf ;dfrf/ n]Vgsf nflu s'g ;|f]t k|of]u ug'{x'G5 
< pQ/df % hgf kqsf/n] hgk|ltlglw, sd{rf/L / j8fjf;Laf6 ;"rgf k|fKt ug{] s'/f atfP, Ps 
hgfn] cGo -uf]Ko_ ;|f]taf6 ;dfrf/ lng] u/]sf] atfP . kflnsfva/sf ;+jfbbftfn] 
dxfgu/kflnsfaf6 ;dfrf/sf nflu ;"rgf kfpg ufx|f] x'g], k|jQmfn] kqsf/sf] kmf]g la/n} p7fpg], 
hgk|ltlglw af]Ng ldNb}g eg]/ klG5g] / d]o/, pkd]o/nfO{ e]6\g' b]ptf e]6]h:t} ufx|f] x'g] atfP . 
dxfgu/sf] 6]lnlehgsf ;+jfbbftfn] eg] ;"rgf kfpg ;xh} ePsf] atfP .  

:yfgLova/sf ;+jfbbftfn] k|lqmof;Ddt ePsf ljsf;sf sfddf ;d:of gePsf] t/ q'l6k"0f{ 
of]hgf÷ cfof]hgfaf/]sf ;"rgf kfpg d'l:sn ePsfn] uf]Ko ;|f]tsf] k|of]u ug{] u/]sf] atfP . gofF 
klqsfsf ;+jfbbftfn] klg ;"rgf kfpg ;xh gePsf] k|ltlqmof lbP . sflGtk'/sf ;+jfbbftfn] 
;dfrf/ kfpg ;xh gePsf] dfq xf]Og, ;"rgf n'sfpg] k|j[lQ /x]sf] atfP . 

;f]xL k|Zgdf /f;;sf ;+jfbbftfn] kl5Nnf] ;do ;"rgf k|fKt ug{ lgs} sl7g ePsf] ;fy} k|jQmfaf6 
klg ;a} ;"rgf gkfOg] clg clwsf+z ljefuLo k|d'vn] t kmf]g g} gp7fpg] u/]sf] k|ltlqmof lbP . 
;dfrf/ ;Dk|]if0f u/]kl5 To;sf] k|efj slQsf] kg]{ u/]sf] 5 eGg] lh1f;fdf tLg ;+jfbbftfn] 
slxn]sfxLF kg{] u/]sf] / b'O{n] s'g} s'g} ;dfrf/sf] dfq} kg{] u/]sf] atfP . :yfgLova/sf ;+jfbbftfn] 
eg] ljQLo cg'zf;g, sd{rf/Lsf] g}lts cfr/0f / ;|f]t b'¿kof]uh:tf ;dfrf/ k|sflzt ePkl5 
clVtof/ b'¿kof]u cg';Gwfg cfof]u / dxfn]vf k/LIfssf] sfof{noh:tf ;+j}wflgs lgsfon] rf;f] 
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b]vfPkl5 dfq dxfgu/kflnsfn] sbd rfn]sf] b]lvG5 eg] cGoyf ;dfrf/ k|sflzt eP klg 
dxfgu/ r'krfk a:g] u/]sf] s'/f atfP . 

;dfrf/sf] k|efj k/]kl5 dxfgu/kflnsfn] s'g} of]hgfdf u'gf;f] ;Daf]wg u/L lg0f{odf km]/abn 
u/]sf] 5 eGg] k|Zgdf b'O{ hgf ;+jfbbftfn] u/]sf] / b'O{ hgfn] gu/]sf] clg b'O{ hgfn] slxn]sfxLF 
ug{] u/]sf] atfP . zx/L ljsf;sf of]hgfx¿af/] slQsf] ;dfrf/ n]Vg'x'G5 / of]hgfdf j8fjf;Lsf 
dfunfO{ dxfgu/kflnsfn] slQsf] ;d]6]sf] kfpg'x'G5 eGg] k|Zgdf ;a} ;+jfbbftfn] ;dfrf/ n]Vg] 
u/]sf] atfP .  

gu/kflnsfn] j8fjf;Lsf dfunfO{ slQsf] ;d]6]sf] 5 eGbf kflnsfva/sf ;+jfbbftfn] j8fjf;Lsf 
dfu ;'lgP klg of]hgfdf gu0o k/]sf], :yfgLova/sf ;+jfbbftfn] dxfgu/sf] of]hgf th'{df / 
ah]6 ljlgof]hg k|0ffnL ljs]lGb|t ;+/rgfdf cfwfl/t ePsfn] j8fd} of]hgf 5fGg] x'Fbf j8fjf;Lsf] 
dfunfO{ ;Daf]wg u/]sf] b]lvPsf]n] of] dxfgu/kflnsfaf6 ;a} kflnsfn] kf7 l;Sg'kg{] s'/f atfP . 
gofF klqsfsf ;+jfbbftfn] l7s} dfqfdf ;d]6]sf] atfP eg] dxfgu/s} 6]lnlehg ;+jfbbftfn] 
j8fjf;Ls} dfusf cfwf/df of]hgf agfpg] u/]sf] atfP . sflGtk'/ / /f;;sf ;+jfbbftfn] o:tf 
;dfrf/ n]v] klg ;a} of]hgfdf j8fjf;LnfO{ ;d]6]sf] gb]lvPsf] hfgsf/L lbP . 

dxfgu/kflnsfsf hgk|ltlglw / sd{rf/Ln] af]nfP/ ;dfrf/ n]Vg cfu|x ug]{ u/]sf] 5 ls 5}g eg]/ 
;f]lwPsf] k|Zgdf rf/ hgfn] k|rf/k|;f/ ug'{kg]{ ljifodf dfq af]nfpg] u/]sf], Ps hgfn] 5}g / Ps 
hgfn] cfsnem'Ssn af]nfpg] u/]sf] atfP . dxfgu/kflnsfn] u/]sf unt of]hgf jf sfof{Gjogaf/] 
;dfrf/ n]v]kl5 s:tf] k|ltlqmof cfpg] u/]sf] 5 egL u/]sf] k|Zgdf ;a} ;+jfbbftfx¿n] ;a}lt/af6 
k|ltlqmof k|fKt x'g], dxfn]vf / clVtof/h:tf lgsfon] rf;f] b]vfpg] t/ ;DalGwt clwsf/Ln] 
k|ltlqmof ghgfP/ a:g] u/]sf] atfP . 

dxfgu/ ;|f]tn] eg]sf s'/f klqsfdf tf]8df]8 eP/ 5flkPsf klg 5g\ eGg] hgk|ltlglw / sd{rf/Lsf] 
egfO;DaGwL k|ltlqmofdf sflGtk'/ ;+jfbbftfn] o;df ;xdlt gePsf] / /f;; ;+jfbbftfn] o:tf] 
cj:yf Joxf]g'{ gk/]sf] hfgsf/L lbP . 6]lnlehgsf ;+jfbbftfn] tf]8df]8 gu/L ;To, lgikIf ;dfrf/ 
k|;f/0f ug{] u/]sf] atfP . gofF klqsfsf ;+jfbbftfn] tf]8df]8 ul/Psf] eGg' unt /x]sf] atfP . 
kflnsfva/n] ;dfrf/ n]Vbf cfu|x k"jf{u|x gb]vfPsf], tYo uNtL ePdf ;RofPsf] ljrf/ JoQm u/] 
. :yfgLova/ ;+jfbbftfn] dxfgu/leqsf sd{rf/L / hgk|ltlglwaLr :jfy{, ;d"x / u"6x¿ /x]sfn] 
;a}sf] lrQ a'emfpg g;s]sf] k|ltlqmof lbP . sltko ;dfrf/ PskIfLo / ;|f]tsf] k'li6 geO{ 
;Dk|]if0f ul/Psf] eGg] klg 5 lg, s] of] ;xL xf] egL lh1f;f /fVbf sflGtk'/sf ;+jfbbftfn] ;|f]t 
k'li6 gubf{ ;dfrf/ ;Gt'lnt gx'g] ePsfn] k'li6 gu/L cfkm"n] g5fk]sf] ts{ u/] . 

/f;; ;+jfbbftfn] ;|f]tsf] cefj jf dfu ul/Psf] ;"rgf ;dod} glbFbf slxn]sfxLF PskIfLo ;dfrf/ 
;Dk|]if0f x'g] u/]sf] :jLsf/ u/] . :yfgLova/ ;+jfbbftfn] slxn]sfxLF o:tf] b]lvG5 lsgls kqsf/n] 
n]v]sf ;dfrf/ ;a} ;xL x'G5g\ eGg] 5}g egL atfP . kflnsfva/ ;+jfbbftfn] ;dfrf/ clgjfo{ 
¿kdf ;Gt'lnt agfpg'k5{ t/ ;a}n] ;xL u/]sf xf]nfg\ eGg ;lsGg . 6]lnlehg ;+jfbbftfn] 
l8lh6n klqsf -cgnfOg_ nfO{ x]g{] xf] eg] ^) k|ltzt ;dfrf/ PskIfLo /x]sf x'G5g\ / 
kqsfl/tfeGbf a9L lj1fkgsf] ememNsf] cfpg] ;dfrf/ lbG5g\, h'g cfrf/;+lxtf ljk/Lt ePsf] 
pgsf] egfO 5 . gofF klqsf ;+jfbbftfn] ;dfrf/ PskIfLo gePsf] / ;|f]tsf] k'li6 u/]sf] atfP .  

dxfgu/kflnsf;Fu ;DalGwt s'g} 36gf jf ljifodf tkfO{+sf] dfWodn] Ph]G8f ;]l68 g} ug]{ u/L 
nuftf/ k|Zg p7fPsf] 5 ls 5}g egL j:t'ut k|Zg /fv]sf]df %) k|ltzt ;+jfbbftfn] 5 / %) 
k|ltzt ;+jfbbftfn] 5}g eg]/ atfP . cfd;~rf/ dfWod -;+jfbbftf_ / dxfgu/ -hgk|ltlglw jf 
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sd{rf/L_ aLr s] s'/fdf ;d:of -Uofk_ eP/ lgoldt ;dfrf/ n]vgdf sdL ePh:tf] nfU5 eGg] 
k|Zgdf sflGtk'/ / /f;;sf ;+jfbbftfn] sd{rf/L / hgk|ltlglwn] ;dfrf/sf] dxTj ga'‰g] / 
pxfFx¿aLr tfnd]n gldNbf ;dfrf/ n]vgdf ;d:of / sdL cfPsf] atfP . 

6]lnlehg ;+jfbbftfn] ;xL ;dodf sfo{qmdaf/] hfgsf/L gx'g' / tYofª\s klg km]nf kfg{ ufx|f] 
ePsfn] ;dfrf/ n]vgdf ;d:of /x]sf] atfP . kflnsfva/ ;+jfbbftfn] dxfgu/n] u/]sf sfd / 
of]hgfaf/] hgk|ltlglw jf ;DalGwt sd{rf/Ln] h;n] / hlxn] ;f]w] klg ;"rgf lbg'kg{] eP klg 
dxfgu/df To:tf] k|j[lQ gePsf] s'/f atfP . pgn] ;"rgfdf Psåf/ k|0ffnL nfu" ug'{ g} dxfgu/sf] 
sdhf]/L /x]sf] klg atfP . :yfgLova/ ;+jfbbftfn] cfd;~rf/ dfWodsf] k|fyldstfsf] If]q 
dxfgu/ dfq} geO{ b]z}e/sf ;dfrf/x¿ ;d]6\g' kg]{ ePsfn] / lau|]eTs]sf s'/f ;a}sf] rf;f]df kg{] 
ePsfn] dxfgu/sf ;dfrf/x¿ yf]/} ;d]l6g] s'/f atfP . gofF klqsf ;+jfbbftfn] o; k|Zgdf s]xL 
gaf]Ng] atfP . 

;Dkfbsn] dxfgu/kflnsfsf s:tf ;dfrf/ Nofpg ;'emfj lbG5g\ egL /flvPsf] lh1f;fdf gofF 
klqsf ;+jfbbftfn] e|i6frf/df s]lGb|t x'g'kg{] s'/f atfP . :yfgLova/ ;+jfbbftfn] klg e|i6frf/, 
zlQm b'¿kof]u, clgoldttfh:tf ljifonfO{ k|fyldstf lbg'kg]{df hf]8 lbP . kflnsfva/ 
;+jfbbftfn] :jefj}n] n'sfpg vf]lhPsf ljifo ;dfrf/ x'g] ePsfn] To:t} ljifo vf]Hg lgb]{zg lbg] 
u/]sf] atfP . 6]lnlehgsf ;+jfbbftfn] klg e|i6frf/df s]lGb|t x'g / ;sf/fTds ;dfrf/df klg 
lbg'k5{ eg]sf] atfP . sflGtk'/ ;+jfbbftfn] klg e|i6frf/ s]lGb|t ;dfrf/ g} a9L hf]8 lbg'k5{ 
eg]sf] atfP eg] /f;;sf ;+jfbbftfn] ;a} y/Lsf ;dfrf/ k|sflzt ug'{k5{ eGg] ;Dkfbssf] egfO 
/x]sf] atfP . dxfgu/sf ljsf;;DaGwL ;dfrf/sf ;|f]t s] x'g\ egL ;f]lwPsf] j:t'ut k|Zgdf rf/ 
hgfn] hgk|ltlglw / sd{rf/L;Fusf] s'/fsfgL eg] eg] b'O{ hgfn] rflxF o;sf cltl/Qm dxfn]vf, 
clVtof/ / dxfgu/kflnsfs} k|ltj]bg eg]sf 5g\ . 

dxfgu/sf] ljsf;df cfd;~rf/ dfWodsf] e"ldsf s:tf] 5 egL ;f]lwPsf] j:t'ut k|Zgdf kfFr 
hgfn] ;sf/fTds / Ps hgfn] t6:y eg]sf 5g\ . o; k|ZgfjnLsf] clGtddf dxfgu/sf] ljsf;df 
;~rf/ k|lqmofnfO{ gful/s;Fusf] ;+jfb k|efjsf/L agfpg s] ug'{knf{ egL ;f]lwPsf] lyof] .  

:yfgLova/sf ;+jfbbftfn] dxfgu/leq sd{rf/L / hgk|ltlglwlar u'6aGbL jf kf6L{s/0f gug{], 
kqsf/ x'F eGb} lj1fkg dfUg cfpg]nfO{ lg8/ eP/ hjfkm lbg] / unt sfdsf] klg ;"rgf lbg 
glxlRsrfpg] sfd ug'{k5{ egL atfP . kflnsfva/ ;+jfbbftfn] dxfgu/sf hgk|ltlglw / sd{rf/L 
;~rf/d}qL x'g' klxnf] ;t{ ePsf] / ;"rgfdf Psåf/ k|0ffnL vf/]h u/L eg]sf] a]nf ;a} ;"rgf 
lbg'kg{] atfP . 6]lnlehgsf ;+jfbbftfn] ;do;dodf gful/s ;'g'jfO{ ug{] / hgk|ltlglw, ;]jfu|fxL, 
dxfgu/jf;L / ;~rf/sdL{ Ps} ynf]df a;]/ 5nkmn ug'{k5{ egL ;'emfj lbP . gofF klqsfsf 
;+jfbbftfn] a]nfa]nfdf e]63f6 ug{'kg{] s'/f atfP eg] /f;;sf ;+jfbbftfn] ;~rf/sdL{nfO{ ;"rgfsf 
nflu ;xh kx'Fr x'g'kg{] s'/f atfP . sflGtk'/ ;+jfbbftfn] eg] dxfgu/n] cfˆgf ;a} s'/f v'n:t 
¿kdf /fVg'kg{] ;'emfj lbP . 

#=@=& dxfgu/kflnsfsf cfd;~rf/ dfWodsf k|wfg ;Dkfbs, :6];g Dofg]h/, sfo{qmd lgdf{tf 
Pjd\ k|:tf]tf tyf ;Dkfbs Pjd\ ;+jfbbftf;Fusf] cGtjf{tf{ 

dxfgu/kflnsf4f/f ;~rflnt cfd;~rf/ dfWodsf k|wfg ;Dkfbs, :6];g Dofg]h/, sfo{qmd 
lgdf{tf Pjd\ k|:tf]tf tyf ;Dkfbs Pjd\ ;+jfbbftfaf6 k|fKt kl/0ffd oxfF k|:t't ul/Psf] 5 . 
dxfgu/kflnsfn] ;~rfng u/]sf cfd;~rf/ dfWodsf k|wfg ;Dkfbs, :6];g Dofg]h/, sfo{qmd 
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lgdf{tf Pjd\ k|:tf]tf tyf ;Dkfbs Pjd\ ;+jfbbftfnfO{ ;d]t !! j6f k|Zgx¿ lgdf{0f u/L ;f]lwPsf] 
lyof] . pQm cg';Gwfgdf g]kfn 6]lnlehgdf k|:t't ul/g] …xfd|f] sf7df8f}+Ú 6]lnlehg sfo{qmd 
lgdf{tf tyf k|:tf]tf, d]6«f] PkmPdsf :6];g Dofg]h/, sf7df8f}+ cgnfOgsf ;Dkfbs Pjd\ ;+jfbbftf 
/ dxfgu/ a'n]l6gsf k|wfg ;Dkfbsaf6 k|fKt kl/0ffd lgDgfg';f/ k|:t't ul/Psf] 5 .  

zx/L ljsf;af/]sf] of]hgf th'{dfb]lv sfof{Gjog;Ddsf ;dfrf/ n]Vg s'g ;|f]tsf] k|of]u ug'{x'G5 
eGg] k|Zgdf xfd|f] sf7df8f}+sf] k|:tf]tfn] j8fjf;L, sd{rf/L, hgk|ltlglw / ;/f]sf/jfnf lgsfosf] 
k|of]u ug{] atfP eg] d]6«f] PkmPdsf :6];g Dofg]h/n] j8fjf;L / sd{rf/L /x]sf] atfP . cgnfOg 
;dfrf/bftfn] hgk|ltlglw, sd{rf/L / j8fjf;L g} ;dfrf/sf ;|f]t /x]sf] atfP eg] dxfgu/ 
a'n]l6gsf k|wfg ;Dkfbsn] hgk|ltlglw, sd{rf/L / j8fjf;L;Fu ;"rgf lng] atfP .  

dxfgu/kflnsfsf s:tf ;dfrf/nfO{ a9L k|fyldstf lbg'x'G5 egL ;f]lwPsf] k|Zgdf rf/} hgf 
kqsf/n] dxfgu/sf ljsf; lgdf{0f, ef}lts ;+/rgf, lzIff, :jf:Yo, zx/L ;'zf;g, kmf]xf]/ 
Joj:yfkgnufot hgrf;f]sf ljifox¿nfO{ k|fyldstfdf /fVg] u/]sf] atfP . 

;dfrf/ ;Dk|]if0f u/]kl5 To;sf] k|efj slQsf] kg{] u/]sf] 5 egL ;f]lwPsf] k|Zgdf tLg hgf 
kqsf/n] Jofks k|efj ug{] u/]sf] atfP eg] Ps hgfn] cfˆgf]eGbf /fli6«o cfd;~rf/ dfWodsf] 
k|efj a9L /x]sf] atfP . ;dfrf/sf] k|efj k/]kl5 dxfgu/kflnsfn] s'g} of]hgfdf u'gf;f] ;Daf]wg 
u/L lg0f{odf slxn]sfxLF km]/abn u/]sf] xfd|f] sf7df8f}+sf k|:tf]tfn] atfP eg] d]6«f]sf :6];g 
Dofg]h/n] d]6«f] PkmPdeGbf /fli6«o cfd;~rf/ dfWodaf6 cfPsf] ;dfrf/sf] k|efjn] rflxF lg0f{o 
km]/abn x'g] u/]sf] atfP . cgnfOg ;dfrf/bftfn] of]hgfdf ;xhtf agfpg] u/]sf] atfP . rf/} 
hgfn] zx/L ljsf;sf of]hgfdf dxfgu/kflnsfn] j8fjf;Ls} dfusf cfwf/df sfo{qmdx¿ to ug]{ 
u/]sf] atfP . 

dxfgu/kflnsfn] ;~rfng ug]{ cfd;~rf/ dfWod / dxfgu/kflnsfaLr s] s'/fdf ;~rf/;DaGwL 
;d:of 5 eGg] k|Zgdf xfd|f] sf7df8f}+sf k|:tftfn] ;xL ;dodf sfo{qmdaf/] hfgsf/L gkfOg] / 
tYofª\s km]nf kfg{ uf¥xf] x'g] u/]sf] atfP eg] d]6«f] PkmPdsf :6];g Dofg]h/n] sd{rf/Lsf] j]jf:tfkg 
/ ;]jf ;'ljwf /fd|f] geP/ ;d:of atfP . cgnfOg ;dfrf/bftfn] eg]sf] ;dodf eg] h;/L 
;dfrf/ gkfpg] s'/f atfP eg] a'n]l6gsf k|wfg ;Dkfbsn] hgk|ltlglw / sd{rf/Llar ;+jfbbftfsf] 
/fd|f] tfnd]n ePsfn] ;d:of g/x]sf] atfP . 

dxfgu/sf] ljsf;df cfd;~rf/ dfWodsf] e"ldsf s:tf] 5 eGg] k|Zgdf b'O{ hgfn] ;sf/fTds, 
Psn] gsf/fTds / Psn] t6:y /x]sf] atfP . dxfgu/sf] ljsf;df ;~rf/ k|lqmofnfO{ k|efjsf/L 
agfpg s] ug'{knf{ egL ;f]lwPsf] k|Zgdf xfd|f] sf7df8f}+sf k|:tf]tfn] ;do;dodf gful/s ;'g'jfO 
ug'{kg{], ;~rf/sdL{, hgk|ltlglw, ;]jfu|fxL / dxfgu/jf;L;Fu Ps} ynf]df a]nfa]nf 5nkmn ug'{kg{] 
atfP . PkmPdsf :6];g Dofg]h/n] gful/s;Fu hgk|ltlglwn] lgoldt e]63f6 ug'{kg{] atfP . 
cgnfOg ;dfrf/bftfn] dxfgu/kflnsfn] o; ;DaGwdf P]g th'{df ug'{kg]{, sfo{ljlw tof/ kfg'{kg]{ 
;fy} ;"rgf–k|ljlw / ;"rgf ;~rf/nfO{ cGt;{DalGwt atfpg'kg]{ atfP . a'n]l6gsf k|wfg ;Dkfbsn] 
;~rf/sdL{n] dxfgu/sf k|jQmf / ;"rgf clws[t;Fu lgw{Ss ;Dks{ /fvL ;dfrf/ lng'kg{] atfP . 

#=# 36gf cWoog 

k|:t't cg';Gwfgdf :yfgLojf;L;Fu hf]l8Psf of]hgfx¿df cfd;~rf/ dfWodsf] e"ldsf s:tf] 
/x]sf] 5 eGg] s'/fnfO{ b;f{pg b'O{ j6f 36gfx¿nfO{ cWoog ul/Psf] lyof] . o;df /fgLkf]v/L / 
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sfi7d08ksf] lgdf{0f ;DaGwL ljjfbsf] ;dfrf/sf ;Gbe{df ;/f]sf/jfnf;Fu ul/Psf] k|ToIf 
e]6jftf{sf] lgisif{ o; k|sf/ /x]sf] 5 .  

/fgLkf]v/L 

lj=;+= @)&@ ;fnsf] e"sDkn] Ifltu|:t /fgLkf]v/L k'glg{df{0f ug]{ ljifo ljjflbt aGg k'u]sf] lyof] . 
/fgLkf]v/L k'glg{df{0f z'? x'Fbf o;sf] rrf{ ;Fu;Fu} s]xL u'gf;fx¿ ;'lgP . lj=;+= @)&$ h]7df 
lgjf{lrt d]o/ ljBf;'Gb/ zfSon] o;df sfd cl3 a9fPsf lyP . z'?df l;d]G6 k|of]u ePsf] s'/fdf 
ljjfb eof] . kl5 /fgLkf]v/L aLrsf] dlGb/ u|Gys'6 z}nLdf aGg] ls u'Dah z}nL aGg] eGg] s'/fdf 
ljjfb b]lvof] . o;df d]o/ zfSosf] u|Gys'6 z}nLdf c8fg lnP eg] k'/ftTj ljefusf k|ltlglwx¿n] 
k"j{jt\ u'Dah z}nLsf] kIf lnP . cGttM ;/sf/n] @)&% kmfu'gdf /fli6«o k'glg{df{0f k|flws/0fnfO{ 
/fgLkf]v/L k'gMlgdf{0fsf] lhDdf lbof] . k|flws/0fn] u|Gys'6 z}nLd} /fgL kf]v/Lsf] k'glg{df{0f ;DkGg 
u¥of] . o;/L cg]sf}F sl7gfO kZrft /fgLkf]v/Ln] Psflt/ k|frLg ;Dkbf arfPsf] 5 eg] csf{]lt/ 
sf7df8f}+ gu/kflnsfsf] ;f}Gbo{nfO{ a9fpg ;kmn ePsf] 5 . z'?df cfd;~rf/ dfWodn] 
dxfgu/kflnsf, ToxfFsf hgk|ltlglw / sd{rf/Lsf] sbdaf/] gsf/fTds ;dfrf/ n]v] klg 
:yfgLojf;L, ;Dkbfk|]dL / lj1 ;ldltsf] ;'emfjcg';f/ sfd yfn]kl5 eg] ;sf/fTds ;dfrf/ 
;Dk|]if0f ePsf] kfOG5 . cfd;~rf/ dfWodsf] lgu/fgLn] /fgLkf]v/L k'gMlgdf{0fsf] sfo{n] cGttM ;xL 
dfu{ ;dft]sf] / ;Dkbf k'glg{df{0f / ;+/If0fdf cxd\ e"ldsf v]n]sf] b]lvG5 .  

sfi7d08k 

@)&@ ;fnsf] e"sDkkl5 k'glg{df{0f ug'{kg]{ sfi7d08k klg :yfgLojf;L / dxfgu/kflnsfaLr 
;dod} ;xL ;~rf/ x'g g;s]/ nfdf] ;do;Dd ljjflbt aGof] . b'j} kIf cfcfˆg} c8fgdf /x]kl5 
cfd;~rf/ dfWodn] o;nfO{ k6sk6s ;dfrf/sf] ljifo agfP . z'?df sfi7d08k hg:t/af6} 
lgdf{0f ug{ Ps ;ldlt ag]sf] lyof] . :yfgLo txsf] lgjf{rg kl5 sf7df8f}+ dxfgu/kflnsfdf 
cfPsf] gofF g]t[Tjn] To;df cfkm" klg ;xefuL x'g] OR5f JoQm u/] . cGtdf ToxL If]qsf k|b]z ;ef 
;f+;bsf] cWoIfdf k'glg{df{0f ;ldlt u7g u/L sfo{ cl3 a9fOof] . o;/L cfd;~rf/ dfWodn] s]xL 
cfkm"cg's"n / s]xL cfjZostfn] ;dfrf/, n]v, cfn]v / ;DkfbsLo n]v] klg cGttM 
dxfgu/kflnsfnfO{ sfi7d08k k'glg{df{0f ug{ k|ToIf÷ck|ToIf ;xof]u k'u]sf] b]lvG5 . ;dod} lgdf{0f 
ug'{k5{b]lv :yfgLosf] ;xeflutf / rf;f], ;fdu|L cefj cflb x'Fb} ljljw ;d:ofaf/] emSemSofO/xg'n] 
cfd;~rf/ dfWod ;/f]sf/jfnf ;a}sf] ;fyL ag]sf] b]lvG5 .  

$= gLltut ;'emfj 

sf7df8f}+ dxfgu/kflnsfsf] zx/L ljsf; Joj:yfkgdf cfd;~rf/sf] e"ldsfn] ;sf/fTds k|efj 
kfg]{ cg';Gwfgn] b]vfPsf] 5 . o;sf nflu dxfgu/kflnsfn] ;~rf/sdL{sf] ;fy / ;xof]u u|x0f 
ub}{ ;xsfo{ ul//xg'kg]{ kfOPsf] 5 . cg';Gwfgn] dxfgu/kflnsfsf hgk|ltlglw / sd{rf/L b'j} 
kIfsf] ;~rf/sdL{;Fusf] ;DaGwdf s]xL cefj /x]sf] b]vfPsf] 5 . ;dod} / eg] h;/L ;"rgf 
gkfOg] u'gf;f] ;~rf/sdL{sf] 5 eg] gePsf] 36gf / ;"rgfnfO{ ;dfrf/ agfpg]b]lv eg]sf s'/f 
tf]8df]8 ug]{ hgk|ltlglw / sd{rf/Lsf] egfO 5 . dxfgu/kflnsf cfkm"n] u/]sf ljsf; lgdf{0fsf 
of]hgfdf ;sf/fTds ;dfrf/ ;Dk|]if0f xf];\ eGg] rfxG5 eg] cfd;~rf/ dfWodx¿ ljs[lt, 
lj;ª\ult, a]lylt, clgoldttf cflbsf] cfzª\sf jf ePsf] k'li6;lxt ;dfrf/ vf]hL vf]hL hg;dIf 
k'¥ofpg tNnLg ePsf] b]lvG5 .  
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zx/L ljsf; of]hgfdf cfd;~rf/ dfWodsf] e"ldsf ;sf/fTds /x] klg jt{dfgdf h]hlt e"ldsf 
lgjf{x ePsf] 5 Tof] ckof{Kt b]lvG5 . To;}n] o;nfO{ kof{Kt dfqfdf a9fpFb} k|efjsfl/tf / 
u'0ffTdstfdf Wofg lbg'kg{] b]lvG5 . of]hgf 5gf]6b]lv ;DkGg x'Fbf;Dd dxfgu/kflnsfn] 
j8fjf;L÷gful/snfO{ ;';"lrt ul//xg'kg]{ ts{ j8fjf;Lsf] 5 . o;sf] cefjdf klg sltko of]hgf 
lar}df /f]lsg] jf ;'? gx'Fb} ljjfb cfpg] / ag]sf of]hgf klg kf/bzL{ gb]lvg] jf Psf]xf]/f] ;xL 
9ª\un] sfd ul//xFbf klg a'emfOdf km/s cfpg];d]t b]lvPsf] 5 . h'g s'/f o;} cg';Gwfgsf] 36gf 
cWoogdf /x]sf] /fgLkf]v/L / sfi7d08k k'glg{df{0fsf] ;Gbe{n] k'li6 u/]sf] 5 . ;du|df 
dxfgu/kflnsfn] ljsf; lgdf{0fsf qmddf cfd;~rf/ dfWodsf] k|of]u u/L cl3 a9] ;xh, 
k|efjsf/L / pknAwLd"ns x'g] cg';Gwfgn] b]vfPsf] 5 . lgDg ;Nnfx / ;'emfjnfO{ dxfgu/kflnsfn] 
sfof{Gjog u/] Jojl:yt zx/L ljsf; tLj| ¿kdf cufl8 a9\g] b]lvG5 M 

• dxfgu/jf;L;Fu zx/L ljsf; Joj:yfkgsf qmddf ;~rf/ ;+jfb lg/Gt/ /fv]/ cl3 
a9\gsf nflu sf7df8f}+ dxfgu/kflnsfsf hgk|ltlglw / sd{rf/Lx¿n] cfd;~rf/ 
dfWodsf ;~rf/sdL{;Fu s;/L ;"rgf ;Dk|]if0f ug]{ / ;f]sf nflu s;/L ;xsfo{ ug]{ eGg] 
cfd;~rf/ gLlt lgdf{0f ug'{kg]{ b]lvG5 .  

• dxfgu/kflnsfsf] ljsf; lgdf{0f;DaGwL gLlt th'{df Pjd\ sfof{Gjog;DaGwL ;"rgf jf 
wf/0ff cflwsfl/s ¿kdf k|jfx ug{ tyf ljleGg cfd;~rf/ dfWodx¿af6 dfu eO{ cfpg] 
;fj{hlgs dxTjsf ;"rgf ;xof]uL efjsf ;fy pknAw u/fpg h?/L b]lvPsf] 5 . o;sf 
nflu ljleGg cfd;~rf/ dfWodsf ;~rf/sdL{;Fu ;xsfo{sf nflu ;Dks{df /lx/xg] / 
;"rgf pknAw u/fO/xg] jftfj/0f dxfgu/kflnsfn] ug'{kg]{ b]lvG5 . o;sf nflu k|jQmfsf 
;fy} lhDd]jf/ hgk|ltlglw / ljefuLo k|d'v cflbnfO{ klg cfjZostf cg';f/ kl/rfng 
ug'{kg]{ b]lvPsf] 5 . sltko ljifodf d]o/ jf pkd]o/af6} ;"rgf lng'kg]{ x'Fbf ;f]sf nflu 
klg ;xh ljsNk x'g'kg]{ b]lvPsf] 5 . 

• sf7df8f}+ dxfgu/kflnsfn] ljsf;sf x/]s of]hgfx¿df j8fjf;L÷gful/s;Fusf] ax; 
kof{Kt gx'g'n] gful/sx¿n] dxfgu/kflnsfk|lt cf}Fnf 78\ofpg] u/]sf] kfOG5 . To;}n] 
ljsf;sf x/]s sfo{qmddf dxfgu/kflnsfn] j8fjf;Lx¿;Fu JolQm;~rf/, 
cGt/JolQm;~rf/, ;d"x;~rf/ x'Fb} d'Vo u/]/ cfd;~rf/ dfWoddfkm{t kof{Kt ¿kdf ax; 
u/]/ dfq ljsf;sf of]hgfx¿ th'{df / sfof{Gjog ug'{kg]{ b]lvG5 .  

• dxfgu/kflnsfn] cfd;~rf/sf] pkof]u sd dfqfdf u/]sfn] gful/sx¿n] dxfgu/sf 
ljsf; sfo{qmdx¿af/] yfxf gkfPsf] l:ylt b]lvG5 . dxfgu/kflnsf;Fu ePsf ;~rf/ 
dfWodx¿ dxfgu/ a'n]l6g, 6]lnleh, PkmPd / cgnfOg dfWodnfO{ k|efjsf/L ;~rfng 
ug{ dxfgu/kflnsfn] ;~rf/ gLlt g} agfO{ sfo{ ug'{kg]{ b]lvG5 . ;fy} dxfgu/kflnsfn] 
/fli6«o cfd;~rf/ dfWodx¿ / To;df klg b}lgs cvaf/, /]l8of] PkmPd, 6]lnlehg / 
cgnfOgx¿sf] k|of]u cTolws dfqfdf ug'{kg{] b]lvG5 . 

• dxfgu/kflnsf / cfd;~rf/ dfWodaLr ;Dks{ / cGtlqm{ofdf vf8n /x]sf] kfOof] . sfd 
u/] klg ;f]af/] ;';"lrt gx'Fbf sfdsf] h; gkfpg] cj:yf /x]sf] b]lvG5 . To;}n] 
dxfgu/kflnsfn] ljsf;sf] ultnfO{ tLj|tf lbg o:tf vf8n k'g'kg{] b]lvG5 .  

• dxfgu/kflnsfn] kof{Kt ax;, cGtlqm{of / 5nkmnnfO{ klg k|efjsf/L ¿kdf ;~rfng 
u/L o:tf sfo{x¿af6 cfPsf] kl/0ffdsf cfwf/df ljsf; of]hgf agfpg ;s]df lj/f]w / 



MRF Research 2020/21 

 

173  

u'gf;f cfpFb}gg\ eGg] b]lvPsf] 5 . o:tf s'/fdf klg dxfgu/kflnsfn] Wofg lbg'kg{] b]lvG5 
. 

• dxfgu/kflnsf s] ub{}5 eGg] k|Zg cfdgful/ssf dgdf pAhg] cj:yf hgk|ltlglw / 
sd{rf/Ln] l;h{gf x'g lbg' gx'g] cg';Gwfgsf] lgisif{ 5 . olb cfOxfn] x/;jfnsf] hjfkm 
k|ToIf jf ck|ToIf ¿kdf dxfgu/kflnsfn] cfd;~rf/ dfWodsf] k|of]u u/L lbg'kg{] b]lvG5 
. o:tf] ;Gbe{df ;~rf/lj1sf] ;fgf] ;d"x agfP/ /0fgLlts ¿kd} hfg ;s] cfd;~rf/ 
dfWodx¿sf] ;xL kl/rfng x'g] b]lvG5 . 

• dxfgu/kflnsfsf of]hgfx¿ / ljsf;;DaGwL ;"rgfx¿ k|fKt ug{ sl7g /x]sf] 
;~rf/sdL{x¿sf] l6Kk0fL /x]sf]5 . ;xL ;|f]t / ;"rgfljgf ;Dk|]lift ;dfrf/n]  b'3{6gf;d]t 
x'g ;Sg] ePsf]n] sf7df8f}+ dxfgu/kflnsfn] ;"rgfdflysf] kx'Fr ;xh agfpg'  cfjZos 
b]lvG5 . dfu]sf] ;"rgf ;dod} lbP jf:tljstfsf] lrq0f x'g / ;dfrf/ klg ;Gt'lnt 
cfpg ;xof]u k'Ug] x'G5 . 

• x/]s ljsf;df gful/sn] ckgTj vf]Hg] b]lvPsfn] pgLx¿nfO{ s'g} g s'g} dfWodaf6 
hf]8]/ ;xsfo{ ug{] jftfj/0f k|bfg ug'{kg]{ / ;f]sf nflu klg ;~rf/sf] s'g} g s'g} dfWod 
k|of]u ug{'kg]{ b]lvG5 .  

s[t1tf 1fkg 

o; cg';Gwfgsf qmddf k|fKt dfu{lgb{]zgsfnflu cg';Gwfgstf{ 8f= s'Gbg cof{nk|lt cfef/ JoQm 
ub{5 . ;fy}, cg';Gwfg cj;/ k|bfg ug{' ePsf]df sf7df8f}+ gu/kflnsfsf k|d'v ljBf;'Gb/ zfSo 
tyf sf7df8f}+ gu/kflnsfsf] zx/L of]hgf cfof]uk|lt cg';Gwfgstf{ ljz]if cfef/L /x]sf] 5 . 
cg';Gwfgsf] qmddf oyf]lrt lgb{]zg, ;'emfj tyf xf};nf lbO{ pTk|]l/t ug'{ x'g] cfof]usf 
pkfWoIf ;/f]h a:g]t, ;b:o Pjd\ d]o;{ l/;r{ k]mnf]l;k sfo{qmdsf ;+of]hs 8f= sLlt{ s';'d hf]zL, 
cfof]usf k"j{ ;b:o;lrj /ljgdfg >]i7, 8f= sdn km'ofn, jL/]Gb| g]kfn, r]tgfy sF8]n, a;Gt 
cfrfo{, df]xg af:tf]nf, sdnfb]jL uf}td, cl~rt 9'+ufgf nufot k|lt cg';Gwfgstf{ xflb{s s[t1 
/x]sf]5 . cfof]usf ;a} kbflwsf/L / sd{rf/LnfO{ klg cg';Gwfgstf{ xflb{s wGojfb JoQm rfxG5 .  
 

;Gbe{ ;fdu|L 

s;h", ljgos'df/, -@)^)_, ;"rgf k|ljlwsf] zlQm / g]kfndf o;sf] pkof]u, sf7df8f}+ M l8«D; PG8 
cfOl8ofh k|f=ln= . 

Snfs{, cfy{/ ;L=, -@)%$_, …gofF ;~rf/ k|ljlwx¿ / ljsf;f]Gd'v ljZjÚ, ljZj ;"rgf tyf ;~rf/ 
k|0ffnLsf gofF cfofdx¿ -;Dkf=_, sf7df8f}+ M g]kfn k|]; OlG:6Ro"6 . 

sf7df8f}+ dxfgu/kflnsf, -@)&$_, hgk|ltlglwsf ;o lbg, -sfo{ k|ult k'l:tsf_, sf7df8f}+, g]kfn . 
sf7df8f}+ dxfgu/kflnsf, -@)&%_, cfly{s ljw]os -ah]6 jQmJo_, sf7df8f}+, g]kfn . 
s];L, >L/fd, -@)&^_ ;xeflutf -;Dkf=, q}dfl;s_, ;"rgf k|ljlw / ;xeflutfd"ns ljsf; 

ljz]iffª\s, g]kfn ;xefuLd"ns sfo{ ;d"x -k"0ff{ª\s %#_ . 
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8]l8{s, xa{6{ P;=, -@)%$_, …;"rgf ;dfhÚ, ljZj ;"rgf tyf ;~rf/ k|0ffnLsf gofF cfofdx¿ 
-;Dkf=_, sf7df8f}+ M g]kfn k|]; OlG:6Ro"6 . 

9'ª\ufgf, uf]kLs[i0f, -@)&#_, ljsf; ;~rf/ -;Dkf=_, sf7df8f}+ M ljsf; kqsf/ d~r -kmf]8]h_, 
g]kfn . 

9'ª\ufgf, uf]kLs[i0f, -@)&$_, :jfoQ zf;g -;Dkf=_, sf7df8f}+ M q}dfl;s, :jzf;g cWoog k|lti7fg, 
-:yfgLo tx ljz]iffª\s_ . 

g]kfn, v]d/fh, -@)&@_, …:yfgLo :jfoQ zf;g lbj; slxn] dgfpg]Ú, :jfoQ zf;g, sf7df8f}+ M 
q}dfl;s, :jzf;g cWoog k|lti7fg -sjif{ @, cª\s %_ . 

gf?nf, pdf -;g\ @))^_, XofG8a's ckm sDo'lgs];g M df]8N;, k|:k]lS6E;, gofF lbNnL M :6«f6]lhh 
c6nflG6s klAn;;{ PG8 l8l:6«Ao'6;{ . 

kf/fkfs, hf]gfyg, -@)%$_, …;"rgfsf] pRr /fhdfu{ Pl;ofsf] b[li6sf]0fdfÚ, ljZj ;"rgf tyf ;~rf/ 
k|0ffnLsf gofF cfofdx¿ -;Dkf=_, sf7df8f}+ M g]kfn k|]; OlG:6Ro"6 . 

/]UdL, /fds[i0f, -@)%$_, ljZj ;"rgf tyf ;~rf/ k|0ffnLsf gofF cfofdx¿, sf7df8f}+ M g]kfn k|]; 
OlG:6Ro'6 . 

ljZj a}+s -;g\ @))@_ b /fO6 6' 6]n M b /f]n ckm df; ldl8of Og Osf]gf]lds 8]enkd]G6, cd]l/sf 
M ljZj a}+s . 

:6f]g, hL=, l;Fun]6/L, Pd P08 eL=kL= l/rd08 -@))#_, Snfl/kmfOª sDo'lgs];g Yof]l/h M P 
XofG8\; cg Pk|f]r, -ef/tLo ;+:s/0f_, lbNnL M ;'/hLt . 

;]el/g, 8An"=h]= / h]D; 8An" 6fGsf8{, h'lgo/ -@))!_, sDo'lgs];g Yof]l/h M cf]l/lhG;, d]y8\;, 
P08 o';]h Og b df; ldl8of, -kfF=;+=_, Go"of]s{ M nªDofg . 

zx/L ljsf; of]hgf th'{df ljlw, -xft] k'l:tsf_ hLcfOh]8 . Aryal, Kundan, (2015), 'Development as Communication Goal', KCC Media Journal, Kathmandu : Kantipur City College, Nepal. Kharel, P. (2001), Media Practices in Nepal, Kathmandu : Nepal Press Institute. 
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