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EXECUTIVE SUMMARY 

The project was to develop model plan for Spatial Development Plan as conceived by Ministry of Panchayati Raj, Government 

of India, to be futuristic and create a way forward for the next 20-30 years. The basic goal of the project was taken as Sustainable 

Development. Sustainable defined as: - Balance which can last, which can be maintained over long period of time, beyond economy, 

GDP, Per capita income criteria, and Development – which is better, gives more opportunities, gives better facilities, beyond growth 

and different from bigger the better concept. The four pillars of sustainability were developed through study of the context with the 

following layers as the foundation. First basic foundation which cannot be changed and has to be the basis of all decisions is the ‘Kestra’. 

This layer is developed by studying the natural setting, the geography, climate, flora, fauna, geology, hydrology etc. The second layer 

which needs to be respected and is essential to develop identity of the place is the ‘Loka’. This layer studies the paradigm of the context 

which has evolved over time through historic events, beliefs, traditions and evolution of settlement pattern. The third layer which 

understands the dynamics of the settlement and its needs is ‘Desa’. It is understood through the social and economic status of the 

place, the governance system, the political structure, the demographic distribution, occupational characteristics, income etc. The final 

layer assesses the present resources and facilities available is ‘Kala’. This layer is developed through documentation of the physical 

infrastructure for basic services and social facilities of the settlements. Added to this the systems of operation in place for transportation, 

housing, education, healthcare, waste management, providing various services etc., is studied noting the efficiency and deficiencies of 

the same. The next stage in the project involved bench marking the goals of the future plans for the settlement looking at the aspirations 

of the people at the village level, the goals set at district level and state level and finally the vision of future at national level. Here the 

idea was to remove the gap of development between rural and urban with an idea that rural is as good a place to settle as an urban 

setting. The goals to look at rural as a driver of future economic and social welfare of the country, whenever we set the future 

development plan it is important that we see that the plan proposed is change for the good. We should plan for the resource 

management, the waste management and an enabling setting for the people of the place.  

The context of Udupi District is that of a land where west side is the Arabian sea and the eastern side is the Western ghats. 

It has a unique geography where the altitude changes from 1000m to 0m above mean sea level across 10km making it a steep terrain. 

Its climate is that of hot and humid, and receives very high rainfall of around 4000mm per year. The 196km of coastline is punctuated 

by five rivers originating from the western ghats and having a web of tributaries and drains across the land. The settlement consists of 

a web of small and medium sized villages scattered all over the district in three vertical belts. The population is highest along the coast 

with the national highway and most of the medium sized towns here, the midland is agricultural development with medium density and 

large villages and the ghats strip in the east is the low density village settlements in a predominantly forest area. The terrain and 

settlement go hand in hand, with the form of settlement as scattered development, and the rural and urban form merging along the 

roads in a gradual manner. The proposal is to create a web of such development centers which includes urban centers and gram 

panchayats which provide the necessary facilities to nurture and support the future of the people.   

The project took one month of July collecting data from secondary sources, planning the formats of data collection and 

creating checklists, questionnaires and building of team for the project. The next month of August went in creating base maps, 

getting app from NRSC, meeting the gram panchayat members and administrators of the district and briefing the team of volunteers.  

The following month of September was spent in collecting the data from the villages and reviewing it with the assessment of satellite 

maps, documenting facilities, infrastructure with household surveys, focused group discussions etc. We also got maps from NRSC 

with higher accuracy for base maps. The month of Oct was spent in developing the vision plan, detailing the concept and creating 

the masterplan in consultation with the administrators of state, district, gram panchayats and stakeholders of the village. End of 

Oct and Nov there were review meetings and presentations to all stakeholders, administrators and state coordinators whose 

comments, observations and suggestions were incorporated in the final proposal.  

• The terrain of ghats made accessibility very difficult especially in the 4-5 months of rainy season. The predominant 

occupation and economic base was agriculture and horticulture. Though very fertile the land was very vulnerable being 

foothills of western ghats. It is a biodiversity hotspot of national importance. The variety of flora and fauna supported in this 

area makes it important to retain the natural forest both for nurturing the ecology as well as for welfare of the people in the 

area. The heavy rainfall and steep contours makes it necessary to have strict zoning of development areas and guidelines 

for the type of development of built forms and landscapes. Stability and resource management was priority in demarcating 

the zoning regulations and future development plan. There was an urgent need to create water management plan and protect 

the waterbodies, rivers and forest to have food and water security for the future.  

• Historically it was important to note "Shankaranarayana" is considered as one of the sapta ketra (seven holy places) 

created by Maharshi Parashurama. The sapta-kshetra region is 409 kms which includes: Gokarna, Kolluru, 

Shankaranarayana, Koteshwara, Kumbhakashi, Udupi, Subramanaya. In Shankarnarayana there is one of the rare temples 
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where we can see the sangam (confluence) of Shankara (Lord Shiva) and Narayana (Lord Vishnu). It was built 400 years ago. 

Shankaranarayana village, named after the temple, is in the valley of mountain ranges close to the Sahyadris. There were two 

temples of regional importance which attracted pilgrims of around 100 to 500 people per day. The natural forest and rivers were 

also preferred for eco-tourism which was yet to be explored. Each section of society and cluster of houses were associated with 

their local gods and temples. All the water bodies and lakes were associated with temples. This was a potential to be used for 

the future development plans.   

• The main issues and concerns were the lack of good healthcare facilities and education facilities for vocational and professional 

courses. Since the economy depended on agriculture and horticulture it was important to increase income of people by upscaling 

the products through small scale agro industries and give avenues to increase income per sq. m of land using mixed farming. 

Due to lack of labor there was a need to mechanize agricultural activities. The waste management was dismal and there was 

urgent need to enforce the best practices as soon as possible to prevent further damage to the environment and health of the 

people. The women and children were vulnerable due to lack of access to facilities for education, healthcare and additional 

income source. The was a need to create center to support women and child welfare and support centers. There was child labor 

and drinking addiction in low income groups which made it necessary that the schemes were made to reach children directly 

rather than in form of money or through parents. There was a need to collate all data and statistics from various departments and 

groups to collate the existing situation accurately and see that the financial resources are given to the projects, schemes and 

people where it is needed in reality. There is mismanagement of funds and facilities due to duplication and false claims. On the 

other hand, there is neglect of people, schemes and projects due to lack of data capture. This can be avoided if there is integration 

of all data regarding people, projects and schemes at gram panchayat and is cross verified and referenced on ground at regular 

intervals.  

• There main state highway and district road were wide and well maintained but there lack of drainage and local roads were in a 

very poor condition. There was very bad mobile network and lack of internet facilities which made them isolated and vulnerable 

in times of emergency or access to facilities. Though new roads were not required there was a need to maintain existing roads 

in a better way and give access to internet and mobile facilities at regular intervals. Since the area has lot of thunder and lightning 

the long distant travelers and locals get stranded during rainy season hence there is a need to create shelters along the main 

roads. Though the houses were in a good condition it is important to provide guidelines of development for future conversion of 

land, guidelines were needed on plantation and stabilization of slopes, size and typology of built forms for sloping terrain to avoid 

landslides in future. Earthquake and flooding are constant threat in such areas.  

 
 The key points of vulnerability were identified for the ghat section of villages like Shankarnarayana is as follows.  

 

Sl no Parameters Remarks 

1. 
 Forest-Land Use change (Loss of canopy 

cover to <10%) or Reduction in forest change 

Demand for forest land for agriculture and 

other purposes including construction and housing. 

2. Regional Elevation 
It is used to identify sites that are safe and not 

prone to landslides. 

3. Use of forest by community 
Forest dependence by several communities, 

Occurrence of fire, Preponderance of invasive species. 

4. Forest Management Marginalization of native biodiversity 

5. Current climate and variability change 
Currently is not affecting the region but 

analyzing the situation, this might be a concern too. 

6. Soil Erosion 
Continuous rains and uprooting of trees 

leading to this issue. 

7. Forest Cover 
The relative or sure land area that is covered 

by forests.  

8. Slope Management 

The improper modification methods adopted 

onoriginal slope condition in hilly regions for the purpose 

of construction and widening of the road affects the 

stability of the cut slope (Singh et al.2013).  

9. Catchment Area 
The area from which rainfall flows into a river, 

lake, or reservoir. 
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Based on the study and issue identified the vision for Shankar Narayana was, ‘A sustainable village that embraces its 

natural assets, encourages community development, empowers the people and provides opportunities to 

improve their livelihood.’   

 

 
 

The key points of resilience were identified as follows 

 

Sl no Parameters Remarks 

1. Social  
Access to and participation in various groups or organizations. Peace 

and security in the area.  

2. Economic  
The money that allows people to adopt various livelihood strategies. 

This could be in form of a regular source of income or savings.  

3.  Community Capital 

The human, natural, built, and social capital from which a community 

obtains benefits and upon which the community depends for 

continued existence.  

4. Institutional  
All the policies, acts etc. made by the official bodies which helps in 

vulnerability reduction of the any community.  

5. Housing/Infrastructure  
The basic infrastructure which people utilize to function more 

productively.  

6.  Environmental  

The natural resources (water, forests, land) and associated services 

(e.g. storm protection, erosion protection) on which resource-based 

activities (e.g. fishing, farming, etc.) depend.  

7. Regulatory 

Regulations set by the government bodies (e.g. CRZ regulations) 

that help in biodiversity conservation and thus enhancing peoples’ 

livelihood.  

8. Business Plans 
The business plans of private companies that have an impact on rural 

peoples’ livelihood.  

9. Connection and Caring Helping each other and working together for solutions.  

10. Information and Communication  
Information and communication technology (for e.g. prior alert and 

warning) could enhance rural communities’ disaster resilience.  

11. 
Transformative potential and disaster 

recovery  

The ability of people to quickly return to normalcy once any disaster 

occurs.  

 

The guidelines were made for water management, slope stabilization, conservation of forest. No development zones were marked 

for safeguard of environment and ensure safety of landform and resources. Development guidelines were made for different 

zones like river side, road side, steep slopes, medium slopes and gently sloping sites. There was a policy suggested for women 

To conserve eco sensitive elements and develop them as assetsGoal 1: Conservation of eco 
sensitive elements

Create employment and economic opportunity so that people are encouraged to stay within the Gram
PanchayatGoal 2: Employment generation

Development of infrastructure to support upskill of people and improve the current scenarioGoal 3: Infrastructure 
development

Agriculture reform to increase yield & creating a multiple options of income throughout the year.Goal 4: Agricultural reform
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and children support center combined with community support centers. The faculties could be an add on to existing healthcare and 

educational centers with ICT facilities. New community support center for economic and social growth at existing government facilities. 

There was a need to enforce existing national building codes and ECBC codes for built forms.  

 
The proposed masterplan and interventions were as follows.  
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1. Introduction 

 

Before diving into the topic of spatial planning and settlement, one needs to be able to distinguish between urban and 

rural and understand what the future of our city is going to be? Is the Urban Development going to remain the way it is 

now or is the rural development going to remain the way it is now? Many of them have contemplated this and have come 

up with different types of solutions. In fact, if it is seen very critically the Urban Development is moving towards a semi-

rural type of development, and rural development is moving towards urban infrastructure with rural ideology. Further if 

looked at the practical on-ground development it is seen that there are Industries, certain Institutions popping up, without 

any defined planning guidelines put in place for this kind of development in the rural areas and these are creating an 

imbalance in the ecosystem of the rural area. So, this Rural Spatial Development project becomes important because it 

has come at such a phase of the developments where one must decide how rural areas are going to be in the coming 

20-30 years. There is a need to establish the role of these areas and how this divide between Urban and Rural can be 

eradicated by developing an ideal settlement pattern. These settlement patterns may be different from what is seen in 

cities, but the main aspect of these patterns is how it is designed and whether it addresses and reduces the problems 

faced in terms of migration, poverty, lack of housing, environmental problems, pollution and now at present the issue of 

the pandemic. This spatial planning can be used as an opportunity to redefine the development in a rural area in a way 

that is more sustainable and in a way that addresses the above issues while moving forward for better settlement design. 

 

1.1. Understanding Sustainable Design in Spatial Development 

 

What is Sustainable Design? When the word sustainable is being used, in simple language it means which can last which 

can be maintained over a long period of time. It goes beyond the economic parameters of GDP, density and turnover. But 

many a times when sustainable settlement is considered, it is still measured in terms of density of population, the turnover 

of the economic parameters, the overall GDP, and the per capita income, but is it really defining sustainable? Is 

sustainable about the consumption parameters that one wants to define an Urban Development as or should it be a 

broader picture of what can last? So that is one question that needs to be answered or redefined. 

The next question is how can anything be defined as development? It is usually assumed that development is better, it 

gives more opportunities and gives better facilities but normally it is associated with the growth of something different and 

bigger, bigger is considered better and different is considered great. But development is not just about being bigger and 

better or being different, it is also about knowing that it will make things better for the people so at times even things like 

restricting a development beyond a certain level, restricting number of people beyond a certain level, preventing any kind 

of development in a no-development zone or in critical natural hubs in order to maintain balance in the environment is 

also considered as part of the development. Development is not about just building and construction by man, but it is also 

keeping things in control in a way such that it makes a more balanced habitat. 

So sometimes not doing anything, not growing bigger, putting limits on growth and development of buildings can also 

become a type of development. At times, these types of development are what make things more sustainable. 

 

1.2. Scales of Design 

 

Whenever any design is considered, it needs to be inferred through different scales of design.  From the product to energy, 

from lifestyle design to building design, from sector level design and planning to city level design and planning and all this 

coordinated with regional level design and planning.  

When the different scales of designs are considered especially in sustainable design, the impact of each of these scales 

increases with increasing scales or it can also be explained as the savings of energy or aspects of sustainability is higher 

as the scale increases. However, the ease of implementation of the design or the challenges faced by putting it on the 

ground increases with an increase in scale, that is, the ease of implementation becomes more and more difficult as the 

scale increases and it's much easier at the product level. So, in short, it can be said that the impact is inversely proportional 

to the ease in which these sustainable designs can be implemented.  

However, that does not mean that any scale can be given less or more importantly, it is a cumulative effect of all these 

scales that will only enable one to have truly sustainable design and development. 
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1.2.1. District level 

 

While designing, vision plays a very important role. It is always preferred to have a vision and a schematics or strategic 

plan at an overall level. Even though there are different commissions and government bodies like the Planning 

Commission and the statements by the Central Government on their vision for the country and different goals assigned 

for the development of the country. However, there is a need for more detailed design and strategy at a Regional level 

where partially spatial planning, economic planning, and policy planning, are developed. At later stages, it penetrates the 

city where a more detailed development plan along with the land use plan, policies, by-laws are prepared in a more 

structured manner and finally, sector-level planning is done where spaces are designated, land use is designated, types 

of building typology is defined. This stage is very critical because it ensures a sustainable design infrastructure at an 

overall scale, this has a bigger impact than any green building or a green product. So, this is a very critical aspect of 

design or vision which is considered primarily. 

 

1.2.2. Gram panchayat level 

 

Another, very critical and important is the stage of creating a form or morphology of design which includes the building 

typology, the by-laws, understanding the different typologies of building in terms of their heights, FAR and the lifestyles 

of people going to be residing there and how it is going to be moderated in terms of consumption of water, consumption 

of energy, the types of gadgets used, the types of produce and the waste management, the supply of power in terms of 

generation of alternative energy, and the types lighting fixtures for various equipment, all of these needs to be 

standardized or a benchmark needs to be set. After which the overall infrastructure, the types of the benchmark are set 

for the people in terms of education, in terms of health benefits, in terms of access to the Internet, mobile network. The 

different methodologies to set standards for infrastructure are followed such that it is available to each and every citizen 

of that settlement. This is the second stage of design, and this needs to be detailed out before committing to any kind of 

long-term development strategy along with a complete cost-benefit analysis that needs to be done along with detailing, 

and the amount of investment needs to be detailed out, while also establishing the impact and the appropriate scale and 

intensity that can be allowed. These decisions need to be made before the development takes place and not after. In the 

second stage, the further details are worked out thus making it equally important and critical as the first stage. 

 

1.2.3. Project Level / Building Level 

 

This stage of design is again very important for implementation and the practical layout of this is to give the facilities to 

enable people, to enable the planning such that it is in accordance to the vision developed in the first and the second 

stage. This means that the products, the type of material for the green building, the kind of products that people would be 

using, the kind of facilities given for waste management and rainwater harvesting, are all in place and the detailing of 

these aspects is done very critically. So, when the implementation is considered, it starts with the third stage, moving 

towards the second stage and then finally the first stage of design. Whereas in terms of thinking and/or designing it is the 

first stage that comes first and then it moves on to the second stage, lastly followed by the third stage. When summed up 

it can be said that thinking is more from first to second to the third stage, while implementation moves from the third stage 

to the second and then to the first stage of design in terms of scales and implementation. So, until and unless the products 

and the facilities are not available in the market, it becomes difficult to achieve the goal of the vision and plan of design 

for the buildings, for the infrastructure for the region and the city. 

 

 

1.3. Concepts of Sustainability 

 

The concept of sustainability can be based on the consumption pattern because Urban Development or measure of a 

lifestyle has always been based on the consumptions, the kind of house, the size of the house, the types of materials 

used, the kind of lifestyle, the amount of food being produced. But slowly because of the idea of the concept of 

sustainability, people have realized that the total consumption amount must be reduced as much as possible and use 

only what is required and not waste. Similarly, reducing is further followed by the idea of reuse, So, certain aspects of a 
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product that can be reused or even recycled are encouraged rather than the products that are one-time use and need to 

be disposed of. Both the plastic cutlery and vessels have been considered to understand which amongst the two is a 

better option in terms of consumption. Hence it can be said that the concept of sustainability initially started with measuring 

consumption and slowly it moved towards impact assessment. If certain types of construction or change in the landscape 

are done, it becomes very important to understand the impact and outcome of these changes and the replacement they 

result in. So, with the environmental impact assessment, one tries to establish the type of replacement and the energy it 

consumes, the impact of these new materials used, the effect of it in terms of nature, in terms of the value of it, in terms 

of the carbon footprint, carbon use of oil, fuel everything converted to the carbon footprint. Thus, impact assessment 

became another measure that helped to make better decisions towards sustainable design. Today, there is a new idea 

of a circular economy where products are evaluated based on the whole life cycle in terms of seed to soil as it is called. 

It is the type of analysis that starts from understanding the raw material and how it is procured and the kind of consumption 

of water and the impact it has on the environment. It also involves understanding how the raw material is processed and 

again at every stage of the product right from manufacturing, to use, to disposal, the impact of the product on the 

environment and how much energy does it consume, how much water does it consume is understood and looked into, 

followed the rating of the product which is done to establish if the product is eco-friendly, environmental friendly, is it 

energy efficient. These ratings are done using the star rating systems, or through eco-labels, or the green building rating 

systems, all of which are based on the LCA or life cycle assessment.  

When the complexity of a city or a region is considered, it would be rather difficult to give complete justice to the concept 

of sustainability in terms of consumption, impact, or circular economy. The thinking or thought process must go beyond 

that because there are lots of complex networks of social aspects, economic aspects, spatial aspects, climatic aspects, 

and geological aspects. The best source of learning can be obtained directly from nature and it can be mimicked to 

develop a better sustainable design. Nature has always maintained a very good balance within its ecosystem and if 

observed very critically one would see that there is no concept of waste in an ecosystem, the waste of one species or an 

event becomes the raw material for the next species or the next event and it goes back cyclically without any generation 

of waste that way the whole ecosystem including what the humans do becomes a balanced act. Now the same ideology 

needs to be applied and developed for the cities, where there is no concept of waste, every aspect takes place in a more 

balanced way and each and every activity like the total consumption, in which it is ensured that the consumed products 

are in given back in one form or the other, such that it can be used for the next level of consumption. The consumption, 

rather than calling it that, it can be considered as use and everything is and becomes useful, thus not allowing anything 

to become wasteful. Thus, it can be said that a lot of different innovative ideas to generate sustainable concepts for human 

settlement or human endeavors can directly be adopted from nature. 

 

When the ecosystem is defined and classified some very critical features need to be taken into consideration, 

safeguarded, and understood before it can be taken further in terms of design. 

So, what are those considerations, is it the type of area, in terms of area of coverage, is it the type of Geographical 

features that area has such as mountains, river, water bodies and understanding the topography of the area. is it a flatland 

or is it a sloping site? all of these aspects matter for housing that ecosystem. Then certain other aspects need to be 

considered such as the longitude-latitude, the location of the site, the climatic conditions, and the interaction between 

these Geographical features. For example, consider the climatic condition of the Western Ghats, it is the hilly region when 

this type of climate interacts with the tropical climate it results in heavy rainfall and flora fauna experienced in this region. 

Also, the next important aspect to be taken into account is the geology that is the soil structure, the earth structure, the 

type of soil present and understanding the type of quarrying that can be done for that type of soil, would it be safe to make 

the land flat, can the land be cut for development of the building, the different types of water management systems, that 

is the underground water, the different kind of layers of soil and strata present, if the flow of water is enabled, does the 

soil have percolation capacity or is it impervious. These are some of the particulars that need to be taken into consideration 

before proposing any kind of change. The working of the whole system needs to be understood as all these systems 

support a certain kind of flora and fauna. Each and every species has a role to play in the ecosystem starting from some 

small bacteria in the soil to a worm to a plant to seed to any kind of species of animals such as a moth or a fly, or a 

butterfly to the larger species of animals, only when these roles are played efficiently will it result in a more balanced 

ecosystem. Human beings are also a part of this balanced ecosystem. Thus, when any design changes are made for 

better human comfort or need, it should be ensured that the resulting ecosystem is also equally balanced or as much 

balanced as it can be made. It is preferable to use the help of nature itself, as nature has a sense of rejuvenation, adaption, 
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and accommodation of changes, it is not a static aspect. Thus, one needs to be able to appreciate what nature can do 

and adapt to it along with using the potential of nature to one’s benefit while also maintaining the balance of the ecosystem. 

Hence this understanding of interdependence is very crucial to make a design sustainable. 

 

1.4. Understanding the difference between need and greed 

 

At the start of the design, targets are set as to how much water would be needed to provide for each of the people, how 

much accessibility of resources would be needed, how much facilities would be given for the people, what would be the 

density of the population residing in a certain given amount of land, all of these are some of the prerequisite standards 

and goals that are set before the start of the project. It is of utmost importance and it should be ensured that these goals 

are based on need and not greed. There is always luxury available to use a variety of different solutions but it should be 

based within the scope of need, so when different benchmarks of the lifestyle anticipated to give to the citizens of the 

settlement are set, it should be such that it is of a certain pattern which is sustainable, which we can avail the resources 

which are available in the local area, make it compatible with the type of climate and topography and the lay of the land 

being constructed upon. When certain income groups are considered, now this a very interesting thing when one says 

income, is it about just the money that a person earns and spends or is it about the kind of lifestyle that the person is 

allowed to have, the main difference being the health part. Now suppose a person has a certain amount of income but 

spends most of it (30 to 40%) in maintaining good health that means the quality of life is so low that most of the earnings 

are going in maintaining health. Considering the cost of education if one wants to learn something that is the effort or the 

cost that he puts in ensuring that he can learn certain things and what is the availability of resources for welfare like 

suppose a person wants to have a backup or say insurance or something for his children as a resource and to have a 

backup, what are the different welfare facility that he is going to be able to avail, or if the person was supposed to get 

unemployed soon what kind of fall back would he have in terms of job opportunities for the source of income. So, it can 

be said that welfare facilities also ensure stability in habitat such that one feels more secure living in a certain place, living 

in a certain community, or living in a certain society. So when the term income is talked about it's not just about the money 

it's also about the quality of life, having high income but no quality of life becomes of no value if it does not give anything 

in terms of lifestyle or social welfare. Thus for a habitat when a benchmark is set, it should be a cumulative effect of all 

these things, that is access to education, having good health so when the pollution is reduced automatically the types of 

health problems faced will reduce, the expenditure for maintaining health will reduce, have access to good food healthy 

food which is produced in the local area will automatically reduce the expenditure for good food and nutrition to maintain 

good health. If education facilities are provided in the nearby area, then access to good education good facilities of 

development will automatically be achieved. Hence it can be said that whatever may be the income, it is not about the 

money but it is about the quality of life that it can afford so it's not earning the money but it is about what kind of life one 

can be lead with it. 

So, the benchmarks need to be set accordingly, when planning and designing for this facility as a whole for habitat that 

one wants to give and there should be a clear distinction between need and greed. 

 

 

1.5. Perception of lifestyle  

 

When designing aspects like the kind of facility to be given, building typology, the type of sector it would be, different 

ideologies for water management, need to be considered along with understanding the general perception of people in 

this regard. For example, consider a garbage collection point most of the people don't prefer to have it in front of their 

property due to the perception that it will stink, it will look ugly, and it is not something anybody would want to see every 

day when they come out of the house or building or flat and hence it is not something that is considered conducive for the 

enjoyment of a good life. The perception will change, only when there is a change in the way the garbage is collected and 

kept.  If it is smelling good, if it looks good and if it is used as a recreational facility and it gets merged with surrounding 

such that people do not even notice that there is a garbage collecting point, then there would not be any problem in having 

it at a certain place or location. No one would object to it. It becomes of utmost importance to understand the perception 

of people, their aspirations, their needs, the way they want to be known in the society, the kind of respect they demand 

from the society, and the way the society looks at benchmarks in terms of the profession. For example, consider a cleaner 

on the street, is he given respect by society, is that profession good enough to call himself a successful person? All of 
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these also matter, so when certain services are expected it should also be seen to it that the profession is respected in 

the society and give dignity to the labors, and it is made in such a way that, the person feels good that he's doing that job 

or feels that he will be respected for doing that job. So many at times the solutions are not just about giving a service or 

an infrastructure but putting it in such a way that the society will accept it and respect it and the people giving that service 

will feel pride in doing that service. The dignity of the labor, respect from the society, acceptance from the society and 

going along with the hierarchies placed by the society or changing it in a natural manner is very crucial when such services 

of systems are made in our design and this will come from the understanding of the culture of history, of social power 

play, the interactions, the political setups that the society works with. There has to be a thorough understanding of these 

things before any kind of service or infrastructure is proposed, because otherwise it will be wasted and it will not be 

accepted, it will not be maintained and all the vision and effort will go waste. And finally, when people accept the design 

and there is a sense of ownership to the design from the people, from the stakeholders, it creates a sense of belonging 

and the vision comes into life or becomes a reality. So, the basic idea is whenever anything is designed it should be 

something that can happen in real and that can be accepted by people or rather people would own and use it as if it were 

their own. 

 

1.6. Urban Development 

 

When development is considered be it urban development or any kind of settlement development. The questions that 

need to be asked are where are the buildings going to be located in terms of the existing landscape, existing nature, what 

is it going to replace, what kind of form will it be as compared to what exists already. If suppose it is replaced what will 

the overall impact be, what are the things that are going to be there like trees, or will there be horticulture or will there be 

agriculture or there may be an existing settlement what is it doing now and what would be the impact on that settlement 

if it gets replaced. Would the replacement make things better or would it be the same or would it become worse? These 

are some of the questions that need to be thought about and answered before making the final decision. In addition to 

these, some other aspects that need to be thought about are, after the construction how will it be managed, what kind of 

waste would be generated, how the is going to be managed, how much consumption of energy would be there in terms 

of building it, the products, the methods that have been used the source of material that has been taken. Secondly, 

aspects like the energy required to maintain the facilities created, the life of the facility and if it were to be replaced with 

new what would happen to the old and how this new facility would be procured, the whole carbon footprint that the 

development will have right from seed to soil should be considered. Similarly, the services that are required to maintain 

the comfort, to maintain the lifestyle, to maintain facilities and services of the settlement should be thought about in terms 

of the cost of the services, the impact, the overall carbon footprint, the energy consumption, the kind of waste generated, 

before making the decisions about the facility to be given. Lastly, the question that is asked is where it is coming from? 

Now, whenever there is a design or shape there are multiple types of materials to choose from, a good decision would 

be to base the decision on understanding where the raw material came from, if say the raw material were food, then 

where was the food coming from? if it were water from where would the water be sourced if it were energy from where 

would the energy be arranged?  

In this case, it becomes very important to understand the source of whatever that is consumed and different ways to 

maintain that resource, now if it were a natural resource how different ways need to established to recharge and maintain 

it for a long time, if it were a man-made resource then different ways have to be determined to produce it with minimum 

impact on the environment. So, everything that has been considered to be used for the development or to be provided in 

the development there has to be questions like ‘where is it coming from?’ ‘how could it be provided?’ ‘what is its impact 

on the Environment?’ which needs to be answered in these kinds of settlement design. 

 

1.7. Progress towards Sustainable Design  

 



 

Gram Panchayat Spatial Development Plan-2020 Shankaranarayana 

8    

 

 

 

 

Table 1-1 Global statistics on urbanization, energy and resource use compiled from tables published by the World Resource Institute 

and  

available at www.wri.org 

Source: Gerald Mills, University College Dublin_https://www.researchgate.net/publication/227266114  

 

The urban settlement and urban climatology, they have categorized urban population in blocks of 2000 million and it can 

be seen how the number of such blocks in a developing nation is more and it accounts for more than half, almost 60% of 

the urban population is in developing countries and if the percentage of the population living in urban areas is considered 

it can be seen that it’s the other way round, that is the 76% of the total population of the developing countries is in urban 

areas. Now, what does this mean? It means that the resources from the developing countries are being utilized for feeding 

the urban population in the developed countries that is why these countries are able to have so much population in the 

urban setup. If the same pattern is followed, that is 76% of the urban population (considering the way urban is defined 

today) is converted into the urban population in the developing countries there are not enough resources to maintain. As 

shown in the above table, it is seen that the growth rate in developing countries is being pushed towards urbanization or 

rather a similar pattern as the developed world is being created. But looking at the consumption of passenger cars in the 

developed countries, for every 1000 population 326 people are using cars while in the developing countries, for every 

1000 population 15 people are using cars, this indicates that the more the population is in urban setup the more is the 

vehicular traffic which further leads to types of infrastructure, carbon footprint, consumption of petrol, so on and so forth. 

Also, considering the gasoline consumption it is 626 liters per person in the developed countries compared to a mere 55 

liters in the developing world. Now suppose if the developing countries were to convert their 76% of the population into 

urban setup, not only would they be reducing the agricultural, forest land, and the wetlands, which are producing food 

and resources for and is supporting that population. It would also be increasing the carbon footprint and overall 

consumption. So, on one hand, the production is being reduced while on the other hand, the consumption is increased. 

That is not a sustainable way to approach the issue. While the developing countries say that they are progressing towards 

a more sustainable settlement, this whole table shows that moving towards converting more and more population into an 

urbanized setup is not being sustainable. In fact, looking at carbon emission in 1999, it can be said that at present it surely 

has doubled and the carbon emission is 10 times more in developed world so if when the developing countries are moving 

towards the developed country, then it can be said that they are looking at consuming 10 times more than what they are 

doing now and are also looking at producing much less, almost 10 times less than what they are producing now. Can it 

be considered as a sustainable plan is the primary question here in this scenario and is that what should be put forward 

for developing a strategy for human settlements. When looking at the numbers above it does not make sense, so what 

must be done is bridge the gap between urban and rural in a much more sustainable manner and in a much better way 

which can be considered balanced. First of all, the developing countries should reduce giving away their resources for 

the urban population, the urban setup itself has to start producing resources and start managing its waste better and 

create a lesser carbon footprint. For a sustainable design approach, on one hand, the urban sector needs to move away 

from this kind of consumption while, on the other hand, the rural has to update its infrastructure so that the rural is not 

completely converted into an urban model, and it would help in reducing the tendency of people for migration and 

conversion of the population into urban pockets, rather the rural itself becomes a good place to live in while also being 

sustainable and the maintaining a low carbon footprint. Thus, the understanding obtained from the above chart is very 

simple, the more rural the countries are, the carbon emission and environmental stability better. But for the sake of 

aspirations of people and the type of infrastructure that is needed for the citizens, for the people there is a need to create 

a balance in such a way that urban infrastructure is created but not at the cost of this kind of development. 

 

 

1.8. Defining Settlement Design 
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Finally, it is about fundamentally defining a good settlement, it can only be considered as a good settlement if it is taking 

care of the basic requirements of the people, like food, water, providing a sense of society or sense of community or a 

sense of culture. There are different aspects such as to respond to climate, soil, landform, the type of soil fertility existing 

at present, then the different planning and policies such as agricultural planning and development, horticulture planning 

and development, support from fishery, flora fauna, the forest produce and the land produce needs to be considered to 

achieve good food lifestyle. The first stage is about understanding how up to a maximum level the context can be utilized 

to satisfy the requirement of food in a balanced manner. The second stage is all about water. Now food and water come 

almost parallels because without water there is no food, without the support facility of water management it is difficult to 

assume that one will have food that is required. Thus, the criteria remain the same like soil, climate, landform, water 

bodies, agriculture, horticulture, but in this stage another aspect is added that is the lifestyle, how much of waste is being 

collected, how much of pollution is being created due to lack of waste management, resource management also becomes 

important along with kind of products that gets into the water, all of these also become equally necessary for good water 

management. The last aspect being the society along with the climate, landform, agriculture the type of food, flora, and 

fauna all of which influence in terms of the culture, in terms of food habits, in terms of maintaining the comfort condition 

and in terms of a lifestyle. Apart from the above aspects the history of how things have evolved and how events have 

influenced the daily practices, the belief system, and way of relating to natural elements, all these paradigms will also 

affect the way a good settlement is defined. So overall, this kind of understanding of a place can fundamentally define 

what is a sustainable settlement for that particular context for that particular place for that set of people for that specific 

culture. 
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2. Literature Study 

 

Over the last many years, the world has become more aware of the environmental issues and the overall sustainability in 

settlement development, in the lifestyle of people, in using the different construction methods. Sustainable development 

should also focus on providing better living and working conditions for the poor, along with providing them affordable 

access to housing, health care, water, sanitation, and electricity. (Towards Sustainable Cities, World Economic and Social 

Survey, 2013). 

Sustainability can be defined in many ways, one of the broad ways of saying would be that which meets the need of the 

present generation while also ensuring that the future generation is left with sufficient resources. Sustainable development 

constitutes 3 major dimensions – economic, environmental, and social along with other aspects like health care and 

technology. Presently the idea of sustainability has become so popular around the world that it is considered as a potential 

solution for many issues faced at international, regional, and local levels by society such as overpopulation, diseases, 

political conflicts, pollution, infrastructure deterioration, and unlimited urban expansion under limited resources. (Jovovic, 

R., Draskovic, M., Delibasic, M., Jovovic, M., 2017). 

 

2.1. A framework for sustainable cities: 

 

It has been proposed that the building of a green city is equivalent to building a sustainable city. (Beatley, ed., 2012). 

Many countries are developing green cities also called eco-cities as a starting point for developing sustainable planning. 

But it is very important to understand that the sustainability of the city does not only dependent on green buildings but 

also depends on social development, economic development, environmental management, and urban governance, it 

refers to the investment and management decisions taken by the local municipal authority. (Towards Sustainable Cities, 

World Economic and Social Survey, 2013). 

It can be said that to achieve sustainability in the cities, the integration of the four pillars – social development, economic 

development, environmental management, and urban governance play a very important role. 

 

 

Figure 2-1 Pillars for achieving sustainability of cities 

Source: UN/DESA, Development Policy, and Analysis Division 

 

The notion of sustainable development is considered development when both economic and environmental goals are 

used along with the use of sustainable construction techniques for better agricultural production, energy use 

management, natural resource management, and industrial production. There are different approaches to understanding 

the aspects on which sustainable planning is dependent. One of which as suggested by the author, (Munasinghe, in 

Pearce, 1999) is that the concept of sustainability depends on only the three major aspects i.e. economic concepts, 

environment, and social these are based on aspects of integrated community development in the regional areas which 

also include healthcare systems, technology, recreational, and culture. When considering settlement development only 

these three concepts can be considered unlike the four pillars mentioned above for regional level city planning. 

Implementing the above three concepts of economic, environment, and social on a regional level requires the numerous 

amount of planning and policies and it would become rather difficult to integrate these on a regional level as the 
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implementation and coordinated action in different areas should be such that any achievement in economic growth also 

helps in achieving the social objectives without endangering the resources of the planet. 

The above three classes of issues can be arranged in a triangular format explaining their interdependency through 

Munasinghe's Triangle. (Munasinghe, in Pearce, 1999). Sustainability involves finding solutions for the above three 

aspects in such a way that all the impact is balanced. (Jovovic, R., Draskovic, M., Delibasic, M., Jovovic, M., 2017). 

 

 

 

Under the Economic aspects of the issue, major 

points to be considered are the efficiency, growth, 

and stability while in the environmental aspect, belt 

biodiversity, natural resources, and pollution are 

considered and social aspects poverty, 

empowerment, culture, and heritage are to be 

considered. 

Another way of perusing the inter-connection or 

interrelation between the above three aspects: 

environment, economic and social can be expressed 

through Daly's Triangle which replaces the social 

aspect from Munasinghe’s approach with equity and 

considers the three main aspects to be equity, 

economy, and                                                                                                                                              

environment. These aspects can be arranged in a 

triangular format with the environment being the most 

primary and occupies the bottom of the triangle followed by the economy which occupies the center of the triangle and 

the top of the triangle which is occupied  

by equity. 

 

 

The natural environment is considered as ‘ultimate 

means’, economy, technology, ethics, political is 

considered as ‘intermediate mean’ while equity, 

human wellbeing, is considered as the ultimate 

ends’ in this triangle, designed according to Daly's 

triangle. In this the intermediate mean that is the 

economy is placed at the center of the triangle so 

that when economy succeeds it achieves the 

ultimate end that is it achieves the equity and 

human well-being and when the economy is 

conserved and protected this results in ultimate 

meaning that is the conservation of the natural 

environment.  

The three aspects of sustainability from 

Munasinghe’s approach, the economy, society, and 

environment can be considered as three eccentric 

circles where the economy is placed within society and 

society and economy both are placed within the environment. One can achieve sustainable development or a sustainable  

settlement only when measures and policies are taken such that  

all three interconnected aspects are equally respected. 

 

 

2.2. Institutional Components and Sustainable Regional Development: 

Figure 2.2 Munasinghe’s Approach to Sustainable Development      
Source: Adapted to Pearce, 1999. 

 

Figure 2.3 Daly’s Triangle of Equity, Economy, and Environment 

Source: Adapted:  

Source: www.sustainablesonoma.org/keyconcepts/dalystriangle.html 
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Understanding the institutional components of regional 

development also plays a major in achieving Sustainable 

Regional Development. The following are the six sub-systems 

showing the interconnections between each other. Each of these 

sub-systems to be viewed as representing a certain type of 

potential that is vital to the overall development of the total 

system. (Bosel, 1999; Shuaibu & Oladayo 2016). 

 

 

 

The above figure, first depicted by H. Bosel explains the 

sustainable settlement through an institutional system, considering 

it to be an important aspect of sustainable development on the 

global and local levels. (Langeweg, Hilderink & Maas, 2000) 

 

Sustainable Development can also be approached through a 

central objective which would be to decouple the conventional use 

of resources with the economic development of the city using 

various technological innovations, improved efficiency, and 

changes in individual practices. 

As the global urbanization is increasing and the human activity is 

getting more concentrated in the urban areas, efficient settlement 

planning becomes the key feature of sustainability planning, the 

inclusion of environmental aspects in the planning along with 

understanding the urban climate can help develop efficient planning 

strategies. 

Even though there have been lots of research conducted concerning the relation of climatology with urban 

settlements, but there has not been generated such an applied climatology that establishes a link between design 

decisions and climatic outcomes. (G. Mills, 2005). 

 

 

2.3. Understanding various approaches considered by different countries towards 

designing sustainable settlements: 

 

To better understand the different ways in which sustainable development settlement can be planned, extracts can 

be taken from different existing case studies, from both foreign and Indian contexts. 

 

The author (Bulcent Acma, 2005) explains the different concepts of promoting human settlements and eco-city 

planning approach in the GAP project in Turkey. Anatolia receives less precipitation compared to the other regions of 

the country, the idea was to utilize this rich water potential for energy generation and irrigation and regular the flow of 

the rivers (Unver,1999). This integrated project does not just cover the multipurpose dam and irrigation schemes but 

also looks into the development in related areas of agriculture, energy, transportation, telecommunication, health, 

education, and urban planning. The basic development idea of the GAP masterplan was to transform the region so 

that it acted as a base for agro-industrial products. (Bulcent Acma, 2005, GAP Master Plan, 2002). 

This plan also observed the principles of sustainability. While supporting the socio-economic adaptation and 

resettlement. The eco-city planning criteria were applied in all aspects such as biodiversity, analyzing climatic 

features, wildlife projects, environmental health awareness projects, social components, the economic component, 

spatial component, and related activities along with proposing various government strategies and policies. 

 

Figure 2.4 The six major systems of the anthroposphere and 

their major relationships 

Source: Adapted: Bosel, 1999 

 Figure 2.5 Characterization of sustainable development: 

the interaction  between economic, environmental, human 

and institutional domains 

Source: Adapted: Langeweg, Hilderink & Maas, 2000 
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The types of construction materials and traditional design techniques used also play a very important role in developing 

a sustainable settlement design. 

Considering two different climate cities of Iran, authors (I. Khajehzadeh, B. Vale, F. Yavari,2016) discuss in their paper 

the different traditional materials and techniques used in the ancient times to survive the hot and dry and hot and humid 

climate of Yazd and Bushehr cities respectively. 

Both the houses were typical central court houses, with mud-plastered walls, the bring obtained from the same land where 

the houses are being constructed. No windows towards the exterior walls to avoid direct hot breeze from the outside 

environment. Wind catchers designed on the southern side of the house to allow a cool breeze into the house during hot 

summers. Single or Double storied houses. While the Busher house is normal double-storied, sometimes also supporting 

three floors, with high walls to allow more shadow as the temperature can go high during the summer. The central 

courtyard is a square and mostly regarded towards the north. 

These are some of the design techniques that could be used in the Indian context with similar climatic conditions. These 

traditional and passive techniques also help approach the settlement design pattern more sustainably and efficiently. 

 

When discussing building materials, thought could also be given to the green development in the Slovak Republic, where 

they are trying to achieve sustainability only using the ecological materials available in their locality. (M. Moresová, M. 

Sedliaciková, J. Schmidtová and I. Hajdúchová, 2020). 

This method though not popularized yet between the locals, a few younger generations have started building their houses 

using ecological materials like wood, bamboo, reed, straw, and clay, while avoiding the use of brick masonry for 

construction. 

The use of ecological materials has started becoming more popular in the town area where the carbon footprint is already 

high due to different large industries, and people do not want to add to that carbon footprint by further constructing even 

their houses using masonry. 

But in rural areas, these materials are yet to be as much popular. People are reluctant to construct using wood and 

bamboo as it does not have higher fire resistance and it requires trained labors along with a sufficient economy. 

If these building materials are promoted and people are educated about the availability of the material, it could be widely 

used in both rural and urban areas. 

 

When proposing a newer efficient Sustainable settlement planning, certain different aspects can be taken from the 

traditional Indian and Arab sustainable planning techniques, as mentioned by authors (M. Dhingra, S. Chattopadhyay, 

2016). 

The physical form of the cities is measured in terms of distribution and density. Urban forms are all about – Building 

aspects, skylines, city boundaries, social groups, and special markings. 

While cities in Arab gave in to the urban globalization and started constructing a tower-like tall structure, come of the cities 

in Rajasthan have still maintained their traditional aspect of planning through this globalization. 

In Arab, the traditional residential planning in a settlement was a courtyard type plan with opening placed onto the inner 

side of the courtyard, the orientation of the houses was away from the direction of the sun, prominent wind towers, use 

narrow streets as private street corridors. While in Alwar, Rajasthan the traditional residential planning was of the ‘Moholla’ 

type planning, which included a cluster of residences throughout the settlement separated by narrow roads and open 

spaces, religious spaces along with Chaukas designed near the intersection as public gathering spaces. This kind of 

organic growth pattern created a sense of visual linkage to the Aravali hills. 

The planning strategies in Alwar involved, multifunctional with courtyard centrally placed, fenestrations, and open spaces 

in the form of jallis and balconies, oriented and tilted sideways to avoid direct sunlight. The overall accessibility was 

provided using narrow walkways and alleys, and street corridors for kids to play. These traditional settlements show a 

holistic approach to building technologies that were sustainable and environmentally friendly.  

All these aspects can be used in the present settlement planning for efficient design development. 

 

In the modern-day urbanization process, the streets are losing their diverse traditional touch and moving towards 

homogeny in terms of commercial shops, material, building construction, and is slowly being transformed into a more 

modern style, especially through modern material of façade design (glass and concrete). One such example as explained 

by the authors (A.B Sholihaha, T. Heatha, 2016) is Pasar Baru Street in Indonesia, a complete traditional street that 

transformed into the modern street due to urbanization. 
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Therefore, when developing a settlement design strategy, it should be seen to it that the existing streets do not lose the 

traditional touch in terms of function, sense, and visual quality maintaining the diverse and ethnic style within the streets 

thus improving the quality of streets and the urban space around it. 

 

  

2.4. Sustainable Settlement Planning in Indian Context: 

 

The above discussed were the different ideologies and strategies about sustainable settlement planning taken from the 

foreign case studies and perspective, these can be modified and developed further to suit the Indian context.  

Now, what does Sustainable settlement planning mean in an Indian context and principles? According to the author (Dhiru 

Thadani, 2011), who tried to understand the famous statement by Mahatma Gandhi “The future of India lies in its village”. 

Gandhi believed that it was impractical for Indian cities to accommodate the ever-increasing population efficiently. The 

villages in India were self-sufficient, simple, free, non-violent, and truthful. Thus, he suggested that the Rural part of India 

could be provided with enough services in all aspects so that the people did not migrate to Urban areas and overpopulate 

the same. In this manner, India would have a well-balanced both Rural and Urban area. He suggested that robust 

community life is essential in the rural village as it is in any other urban neighborhood, the building block of a successful 

city. 

 

Vice President Shri. Naidu said that approach to development must have a dual focus, it must be comprehensive and 

must keep both the urban and rural ideologies in view. He also agreed with the principles of Mahatma Gandhi and 

proposes that more development of services and infrastructure should be considered in rural areas as well, to avoid 

migration to urban areas as those are already congested and have a very large carbon footprint. The traditional 

aspects, arts and crafts, skills of the village should be utilized as a part of the development. He also pointed towards 

the main aspects that need focus are – a clean source of energy, reduction in consumption, and efficient waste 

management. (Development of villages is an essential precondition to development of the nation: Speech by VP at 

the AICTE Awards Ceremony, 2019). 

 

 

2.5. Understanding the Concept of Smart Villages in India: 

 

The increasing population of the world makes it necessary to alleviate the cities and the villages to serve smartly. 

(Dr.C. Grace Indira, V. Anupama, 2015). 

In this present era, development is needed for rural and urban areas to maintain balance. The concept of smart 

villages can be obtained through first establishing the vision and need, different approaches, government policies, 

and technology.  It is also dependent on the local condition, infrastructure, and available resources in the rural area. 

Urbanization up to a certain extent cannot be stopped but it is always important to maintain a balance between rural 

and urban development. 

The various approach towards smart villages considered are as follows: 

Community mobilizing 

Converging government schemes and private initiations 

Partnership development 

Life cycle approach 

Protecting the local culture and tradition 

Technology development 

With this kind of development in the village area, the migration from the rural to urban can be avoided thus reducing 

the clustering in the urban region. 

 

2.6. Understanding the relationship between Streets and Sustainable Settlement: 

 

In a settlement planning, the design of streets also plays a major role, it becomes important to understand how these 

streets have been designed in terms of commercial aspects, built and unbuilt spaces. 
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Foam based coding (FBC) is a way of regulating land use development to achieve a particular type of landform. 

According to the authors (L.S Shajia, M.K Kini, 2016), the following are the aspects that can be obtained from FBC 

considered through a case study of a commercial street in Kerala: 

Each stop in the street will have its own commercial area Corner plots to imbibe a pocket area to attract people 

Neighboring shops can share a common veranda space if they share a common wall Segregation of shops from the 

main road to the collector to avoid congestion at a one single area Maintain a sense of history, use of material such 

that it depicts the cultural through material and form Build height to street width ratio to be maintained Built to unbuilt 

space ratio, such that the scale and character is maintained The same aspects can also be applied to streets in 

settlement design to obtain a more sustainable and efficient development plan. 

 

2.7. Vastu Shastra in Sustainable Town Planning: 

 

In India, a lot of importance is given to Vastu and people believe and follow these traditional planning principles in most 

of the building design strategies. Respecting the beliefs of people, the principles of Vastu can also be used for a 

sustainable town-planning design. (Reena Patra, 2014). For sustainable town planning concepts of Purusharatha i.e. 

Dharma, Artha, Kama, and Moksha along with Vastu Purusha Mandala are implemented. 

As mentioned in the Vedas, man can improve the condition of a site by understanding its location, direction, deposition. 

The fundamental principles of Vastu Shastra are: 

The doctrine of orientation: the cardinal points 

Site planning: soil, size, shape, colour of site 

Proportionate measurement of Building 

Six cannons of Vedic Architecture 

Aesthetics 

 

The following points are to be considered when implementing Vastu in town planning; 

The site should be lowered on the east side to allow direct sunlight, natural scenery should be such that it adds to the 

beauty and grandeur of the place, any site should be avoided on the western side of the mountain, avoid southerly 

exposure or tilts, it is preferred to have water bodies on sites such as lake, river, pond or tanks. The roads running from 

East to West – allow circulation of sunlight through the day, and roads North to South – circulates cool breeze throughout 

the day. 

Vastu Shastra also describes the location of different buildings such as the admin complex, schools/universities, 

industries, residences, commercial shops, and cremation ground within the town. (Reena Patra, 2014 and Ancient 

Settlements in Literature-Article). 

 

2.8. Sustainability and Livability in Settlement Design: 

 

The other aspect to be considered in a settlement development is the relationship between sustainability, livability, and 

settlement planning.  

Settlement plays an important role in creating human civilization by providing space to meet the present and future needs. 

Overtime the occupation and activities of human change and thus the environment provided should be able to adjust to 

the change and in turn, the inhabitants have better living conditions to achieve sustainability. (Thorsby, 2006; Leby J, L 

Hashin, A, H, 2010). Livability here is mentioned as the rating of happiness or something that provides the external 

opportunity or improves the quality of life. It can also be explained as an ideal condition where a settlement or city can 

adapt to create an enjoyable life to maintain and even improve the quality of life. This improvement in the quality of life 

will further lead the inhabitants to develop a sustainable city. Therefore, it can be said that livability on a settlement is a 

process that would integrate the various aspects of the life of its inhabitants. (P. Setijanti, I. Defiana, W. Setyawan, J. 

Silas, S. Firmaningtyas, and R. Ernawati. 2014). Livability is the implementation of sustainability in the context of the local 

community. 

 

2.9. Understanding the importance of Resilience in cities: 

 



 

Gram Panchayat Spatial Development Plan-2020 Shankaranarayana 

16    

 

 

 

When discussing the development of the cities, different types of shocks and stress impact the city in different ways. Their 

levels at present are increasing at an alarming rate due to rapid urbanization, climate change, and political instability. One 

such aspect that can help in reducing these effects is by designing resilience cities. Resilience refers to the ability of the 

urban system to maintain continuity through the different shocks and stress. The approach towards designing a resilient 

city is to have different access plans, policies, and acts while preparing itself to face different challenges. (Resilience 

Cities_UN-Habitat) 

Natural disasters to date have caused huge losses in terms of humanity, resources loss, thus damaging the economy of 

the country. The concept of resilience cities increases the capacity and decrease the fragility of the city. 

The different resilience strategies as per UN-Habitat that can be incorporated in cities are: 

- provide knowledge about the best practices by gathering information from the local body 

- advocating the different strategies and activity through campaign and promotions 

- collaborating and partnering with a private corporation 

These strategies not only help in developing a resilient city but also help in developing a sustainable settlement and city. 

 

The overall literature study has given an idea about the different approaches in terms of planning of buildings, streets, 

use of different local building material, use of different government policies and strategies to develop a sustainable 

settlement plan, which also retains the local traditions and culture along with an aim to improvise the quality of life of the 

people living in the settlement. 

 

  



 

Manipal School of Architecture and Planning 

 

17 

 

C
h

a
p

te
r:

  
S

tr
u

c
tu

re
 o

f 
st

u
d

y 

 

 

3. Structure of study 

 

Four pillars of sustainability defined through literature and Indian ethos is that the design should respond to context and 

context is defined in four pillars. 

 

1. Natural Setting- Kestra- natural setting including geography, climate, flora, fauna etc. Understanding ground water, 

hydrology, geology, geo morphology, water catchment, drainage pattern, slope analysis, bio diversity et chance 

knowing the natural resources and ecological cycles of the region. 

 

2. History and Heritage- Loka- paradigm of the place, a construct of settlement developed through time and historic 

events. This gives the key events and importance of various structures and practices in history. Understanding the 

perception and beliefs of the society. Respecting the local know how and culture of the place. 

 

3. Socio-economic-political structure- Desa- the socio-economic and political context for governance, mortality, human 

development index, demographics, occupation etc. Trends, aspirations, lifestyle of people. Immigration and migration of 

people and the reasons. 

 

4. Physical Infrastructure- Sthana- Mana- the current status of the place w.r.t. to physical infrastructure, social and cultural 

facilities, water sources, social infrastructure for health, education, transportation etc. 

 

5. Planning concept and structure- Bindu and Cakra- developing overall benchmarking for people, addressing critical 

factors of the region, development criteria and best practices, circular economy, sustainable practices, management of 

resources, waste management, good governance etc. 

 

6. Physical development plans and policies- final landuse and development plan with policies and guidelines for physical 

infrastructure, conservation of resources, circular economy for waste, sustainable industries and building guidelines, 

recommended guidelines for waste, and future developments etc. and demonstrated in projects.  

 

 

3.1 Survey Procedure and Approach Strategies: 

 

 

 The saved Entry can be completed by accessing the Continue Previous Tab. 

 The form can be sent after completion. 

 Geo tagging has to be done under the open sky. 

 The information required for the app is quite limited as compared to the survey form 

 The app is functioning smoothly, and no other issues are identified so far. 

 
 
 3.2 Survey Approach Strategies: 

 

Take sample from each ward and each community, profession, age group, as much as possible. Geo tag water sources, 

social infrastructure and landmarks etc. Identify local volunteers and handhold them and train them for the app. Do ground 

survey ward wise ourselves with the volunteers. Collect Phone numbers of People at random. Circulate Hard copy survey 

forms in Kannada for the others and ask volunteers to continue the survey. This way we can complete most of data 

collection off site. Challenge would be to keep track of Geo tagging for the App 

Do on site observations and take soil and water samples.  
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3.3 Process and Timeline followed for Gram Panchayat Spatial Development Plan 

 

WEEK- 1:  

A brief overview of GPSDP proposal by MoPR, SISDP presentation by GOI-MoPR. 

 

First virtual meeting on Gram Panchayat Spatial Development Plan for 

rural areas was held through video conferencing on 1st July 2020 where 

the Secretary, Ministry of Panchayati Raj made introductory remarks 

regarding the vision of the gram panchayat special planning project 

(Figure-3.1). The NIC National Informatics center made a presentation 

on the Gram Manchitra application for GIS explaining the features and 

the functionalities available in there. The NRSC (National Remote 

Sensing Centre) demonstrated the Bhuvan platform for GIS. It was                                                                                                                               

briefed that the aim of the spatial planning proposal should stimulate the 

decentralized model of development taking into account the local 

sensitivity of the people, their visions and their expectation striving 

towards Atma Nirbhar Bharat. 

 

WEEK- 2:  

Distribution of work in teams & listing of data to procure from GPs for GPSDP proposal. 

 

The principal investigator Dr. Deepika Shetty, Director, Manipal School 

of Architecture and Planning (MSAP), briefed the team about the 

Concept Note and the criteria for selection of Gram Panchayats 

Uppunda and Shankar Narayana in lines with the criteria given by MoPR 

and Vision Document of Udupi 2025 (Figure 3.2).  

Three teams were formed comprising of MSAP Faculties with three 

principal aspects:  

TEAM-1: Socio, Economic and Morphology,  

TEAM-2: Environment and Natural Resources and  

TEAM-3: Physical Infrastructure.  

The related information and the data that was needed to be collected 

from Gram Panchayat offices were listed out. In brief, land utilization 

index, resource mapping, land value, socio-economic structure, 

vulnerability index, Development Plan guidelines, policies, decision-making tools, assessment and monitoring guidelines 

for supporting documents were listed out to initiate the data procurement process.  

 

WEEK- 3:  

Preparation of checklist for GP data collection for both GPs by respective teams. 

 

A preliminary set of questionnaires were framed by each team with respect to their study aspects for both the gram 

panchayats. The list of questionnaire included the occupation (service, job, industrial labor), land holding, housing (built 

up details), services, monthly expenses, health facilities, food supply, seasonal variation, various Government Health 

Schemes, Vocational Training, presence of Self-Group Organizations any schemes availed under SHG, issues related to 

water supply, sanitation, electricity and telecommunications services.  

In addition to this, questionnaires should include suggestions asking for improvement of the village in terms of 

infrastructure for social facilities, educational facilities, healthcare facilities, business facilities, employment facilities etc. 

Figure 3.2 Work division and discussion on project 

related data procurement. 

Source: GP Survey Group, MSAP 

 

Figure 3.1 Virtual Meeting with MoPR 

Source: GP Survey Group, MSAP 
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WEEK- 4:  

Development of existing land use map by GIS team for GPs  

(Source: Bhuvan Panchayat 3.0). 

 

 

 

 

Geographical data of shortlisted Gram Panchayat as directed by Sri Uday 

Kumar DDG, were provided in layers for an area around 5 kilometer of the 

specified Panchayat boundary which included road, railway line, Canal line, 

Canal polygon, river line and polygon, settlement (built up), water body, 

Panchayat boundary.  

The progress of review of the initiative taken by team MSAP was presented 

by the principal investigator Dr. Deepika Shetty during the Progress Review 

meeting by respective institutions (Figure 3.3). The Inception Report for both 

GPs was mailed to MoPR. 

 

 

WEEK- 5:  

Consideration of TCPA & PR acts to implement in the study checklist. 

(As suggested MoPR). 

 

Each team reframed the set of questionnaires for the Field Survey with reference 

to the Rural Spatial Planning Policy issues under Town and Country Planning Act 

and Panchayati Raj Act. Various Government Schemes were considered for 

understanding the policies and schemes from the Ministry of Rural Development 

like Water Conservation stories, Sabki Yojana Sabka Vikas, Gram Swaraj 

Abhiyan, Disha, Mission Antyodaya MGNREGA, PMAY- G, Swachh Gram etc. 

The list of attributes to be collected in field documentation was enlisted and shared 

with NRSC for developing the smartphone based mobile application for the 

field survey and data collection (Figure 3.4).  

 

 

WEEK- 6 and 7:  

Documentation of 6 layers generated by NRSC in the study list related to Infrastructure. 

 

The 6 layers generated by NRSC (LULC, Slope, drainage, Settlement, rail and road) through discussions held on 04 

August 2020, was added in the study list and analyzed by respective teams. High quality and sustainable human 

settlements focus area such as Resource optimization, facility development, sustainable tourism, context specific 

neighborhood, etc. have been broadly identified by team as the key issues for the development proposal.  

Action Plan on methodology, benchmarking and best practices were framed by respective for the broad issues identified 

by them. GIS team had created QGIS files and generated CAD files (layer wise). 

 

WEEK- 8 and 9:  

Demonstration on the application of Mobile App by NRSC and Timeline of activities for the Survey was planned 

Team MSAP. 

Figure 3.3 Progress Review for institutions 

(Presentation by Team MSAP) 

Source: GP Survey Group, MSAP 

 

Figure 3.4 Documentation of attributes for field 

survey and data collection. 

Source: GP Survey Group, MSAP 
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NRSC under the guidance of Joint Secretary (Fiscal Devolution) Sh. Kushwant 

Singh Sethi, had demonstrated the mobile app for geo- spatial household 

survey considering the aspects which are shared by various institutions to be 

updated in the mobile app (Figure 3.5).  The User Manual was shared by NRSC 

to all departments and a demo survey was conducted on 25 August 2020, after 

the credentials were shared. 

The observation checklists under each broad topic were enlisted by respective 

teams and was shared with the survey team for the conduct of Household 

Survey. The survey form questionnaires were translated in Kannada language 

along with English transcript for the village people and the GP local volunteers 

for the smooth conduct of the survey. 

 

The data needed by various Government authorities were enlisted and official 

letters were sent to the concerned authorities. The survey team (MSAP faculties 

with student volunteers) was briefed about the survey intent and process. For 

each GP, the team was divided as such that they shall be able to collect the relevant data and information pertaining to 

the issues identified for both GPs. In addition, the respective GPs were requested to allocate Local Volunteers to assist 

the Survey team. The application of Mobile App was re-tested again before the commencement of the survey. The 

following layers were received from NRSC namely, contour, geo-morphology, lithology, soils, satellite data. 

 

 

WEEK- 9:  

Onsite field Visit for Project briefing to the Gram panchayat officials. 

 

The onsite visit was scheduled on 29 and 30 August 2020, firstly with the 

Gram panchayat officials briefing them about the development proposal. 

The reason for selection of their GPs was briefed by principal investigator 

Prof. Deepika Shetty with a formal interaction with the officials. The local 

volunteers were briefed about the Mobile App application by Team MSAP.  

 

The team visited Shankar Narayana GP in forenoon and scheduled the 

visit to Uppunda GP in afternoon. 

The Shankar Narayana volunteers were assigned with the survey team 

with respect to the wards they belong to so that the context study with 

related infrastructures could be geo- tagged properly. 

 

 

WEEK- 9 and 10:  

Onsite field Visit to Gram Panchayats for household surveys and identifying issues and challenges faced by the 

GPs. 

 

For generating action plan, as instructed by NRSC, the water bodies and water- resources, soil condition and soil 

samples, rain water harvesting methods (if any), agricultural farmland descriptions (crop types) etc. were required to be 

compulsorily documented with geo-tagging. The Team: Environment and Natural Resources, collected the samples of 

Water sources, soil types from different wards for testing and analysis (Figure 3.7). The physical Infrastructure team 

were working on the household survey and discussing the challenges and issues faced by the village people in terms of 

basic amenities or facilities for their livelihood, health and education (Figure 3.8). All the contextual information (existing 

roads, wards boundaries, existing social infrastructures, land holding areas, water bodies, major canals etc.) were 

marked on the land use maps (Figure 3.9). 

Figure 3.6 Shankarnarayana GP Officials with local 

volunteers and Team MSAP. 

Source: GP Survey Group, MSAP 

 

Figure 3.5 Mobile App demonstration by 

NRSC for Household survey. 

Source: GP Survey Group, MSAP 
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The major issues to be identified in both the GPs as shared by NRSC team were documented by the Survey team which 

were as follows: 

Water resources: Existing drinking water scheme, Sources of water and whether it is perennial, Village bore well, dug 

wells (geo tagged locations of few), quality of water in them, status during summer, what depth usually the water is 

available in them. Existing water harvesting structures, Irrigation types and approximate area under them. Agricultural 

resources (Dominant crops, plantation types, how many crops taken, Fodder crops etc.). Assets: Mandi, market, schools, 

anganwadis, Primary health centers, agro based industries, storage facilities, warehouses, etc. Soil types: broad type 

color and texture. Issues and aspirations of the people for a better livelihood and quality of living. 

 

 

SHANKARNARAYANA GRAM PANCHAYAT – TOTAL NO. OF HOUSEHOLD 

SURVEY 

 

WARD NUMBER TOTAL NO. OF HOUSEHOLD SURVEY 

WARD 1 - KULLANJE 59 HOUSES 

WARD 2 - KULLANJE 61 HOUSES 

WARD 1 18 HOUSES 

WARD 2 60 HOUSES 

WARD 3 87 HOUSES 

WARD 4 84 HOUSES 

WARD 5 52 HOUSES 

WARD 6 24 HOUSES 

TOTAL  445 HOUSES 

 

WEEK- 11:  

Progressive brief Presentation to Ministry of Panchayat Raj: 

 

The progress brief meeting about the Development Proposal with Ministry of Panchayat Raj was scheduled by Team 

MSAP on 09 September 2020, to update about the work process. Panchayat Raj Secretary Uma Mahadevan, 

Commissioner Priyanka Mary Francis and ISRO coordinator Sudha Ravindran were briefed about the plan of action and 

the key challenges and issues identified during the survey (Figure 3.10).  

Their recommendations and suggestions were documented and included for further refinement in the strategies for the 

Proposal. 

Figure 3.8 Household survey (Ward-wise) 

Source: GP Survey Group, MSAP 

 

Figure 3.9 Documenting existing 

Infrastructure  

Source: GP Survey Group, MSAP 

Figure 3.7 Collecting Soil and Water 

samples for Testing 

Source: GP Survey Group, MSAP 
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Meeting with NRSC for work progress of Spatial Planning Proposal 

by all Institutions. 

 

The VC meeting with NRSC officials held on 12 September 2020, to 

discuss the progress of Spatial Planning Study by respective institutions 

was conducted through virtual conferencing (Figure 3.10). The principal 

investigator Prof. Deepika Shetty briefed about the needs and concerns of 

both GPs, vulnerable areas of Uppunda GP, violation of CRZ rules, 

flooding impacts in Shankar Narayana GP where she explained that each 

GPs have their distinct characteristics and both of them need interventions 

with skills and waste management being significant in both GPs. The 

major recommendations by Secretary were marked for inclusion in 

Development Proposal which were as follows:  

 

Focus on policy implications in Report which lay down the work of GPs, State 

Govt and GOI for GP Development Plan with focus on strong methodology to 

give a quality report. Consider the best use of benefits of existing 

infrastructures, locational advantages can be built in their geographical 

context.  

 Issue of jobs is a nationwide issue to be addressed (whether rural or 

urban)- address the youth unemployment of graduates. GPs where 

electricity is inadequate, households need to be virtually self-reliant by 

using renewable sources like solar and also if possible, return the excess 

energy to grid to get benefits. Propose possible solutions to the areas 

where encroachment is an issue to meet the standard road width. Solid 

and liquid waste management solutions under Swach Bharat Gramin, 

Phase -2. Also address water logging issues which is seen in certain GPs.  

 Focus on involving villagers as equal partners of development proposals. 

GPs should be the drivers of economic growth, they should be a part of 

ecosystem where water supply, sanitation services should be par with 

quality benchmark of services as good as in cities. Proposal should fulfil the 

aspirations of people which they should determine for themselves. 

 

WEEK- 12:  

Revisit to GPs to collect survey forms and discuss on analysis done by Team MSAP with GP officials. 

 

The Team MSAP re-visited the GP on 14 September 2020, with their analysis and 

discussed with stakeholders and GP officials about them (Figure 3.12). The key 

challenges with respect to job opportunities, livelihood income during non-working 

seasons, lack of infrastructure and potentials for skill development opportunities, 

waste management challenges etc. were the key concerns which have been 

raised by both the GPs which needed an immediate attention in the development 

proposal. 

  

 

 

 

 

WEEK- 13 - 19:  

Figure 3.11 Stakeholder meeting with the GP 

Source: GP Survey Group, MSAP 

 

Figure 3.12 Meeting with Stakeholders and 

GP officials. 

Source: GP Survey Group, MSAP 

Figure 3.10 VC meeting with NRSC 

Source: GP Survey Group, MSAP 
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Data Analysis: Existing Policy as per Govt. schemes, Understanding of local Practices in both GPs and Proposed 

development for GPs. 

 

The major concerns were analyzed by Team MSAP pertaining to 

both GPs and the development proposal was focused on these 

major key aspects (Figure 3.13). All the policies related to each 

aspect with its best practices were included in the development plan 

with recommendations. It was analyzed that Land use management 

(different criteria’s) should be different for both the gram panchayats. 

Recommendations for built form, guidelines for built form, ghat 

section (coastal areas) should be generated analyzing the base 

situation. 

 

 Key Issues to be addressed for Shankar Narayana GP: 

1. Natural forest resource management 

2. Solid waste management (strengthen the existing system)  

3. Skill development 

4. Health and education sector 

5. Road infrastructure management (road access and road system)  

6. Water management 

 This was presented on 1st Oct 2020 to Karnataka coordinator Ms. Priyanka Mary Francis, Director MoPR, Karnataka 

and her team, Ms. Preeti Gehlot, CEO, Zilla Panchayat, Udupi District and her team, Ms. Sudha Ravindran, ISRO, 

Bangalore and her team. 

 

WEEK- 20 and 21:  

Meeting with Stakeholders with Proposed Development Proposals for 

both GPs. 

 

The stakeholders meeting was conducted in MSAP on 28 October 2020, 

where the development proposals were projected for their feedback and 

recommendations. 

The stakeholders’ inputs were more focused towards alternate job 

opportunities, solid and liquid management solutions, education and 

healthcare services. 

 

WEEK- 23:  

Finalization of Spatial Development Proposal and Submission of 

Report for both GPs. 

 

The inputs from both GP stakeholders were incorporated in the Master 

Plan of the Proposal for both GPs based on the vision document of Udupi 

2025. The paradigm of place because of the historical evolution of the GPs 

were considered in the final proposal. The development of socio- economic 

and physical infrastructures in line with Vision 2025 were incorporated in 

the Master Plan proposal.  

 

WEEK- 24-27:  

Presentation of final plan and report to state coordinators and 

Ministry of Panchayati Raj, Govt of India. 

Figure 3.13 Data Analysis through virtual Meeting- 

Team MSAP. 

Source: GP Survey Group, MSAP 

 

Figure 3.14 Stakeholders Meeting with the GP. 

Source: GP Survey Group, MSAP 
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The inputs from both GP stakeholders were incorporated in the Master Plan of the Proposal for both GPs based on the 

vision document of Udupi 2025. The paradigm of place because of the historical evolution of the GPs were considered in 

the final proposal. Chapter of updated maps and analysis was received from NRSC on Nov 17th 2020. The development 

of socio- economic and physical infrastructures in line with Vision 2025 were incorporated in the Master Plan proposal. 

The final plan was presented to state coordinators on 19th Nov 2020 and to Ministry of Panchayati Raj and national level 

teams on 2nd Dec 2020.  
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4. Natural Setting-Kestra 

 

4.1 Introduction 

The coastal area is fragile in nature which needs special attention while visualizing any planning activities. In three tier 

(District, Block and Village) Panchayat raj system, village plays a vital role as most of the planning activities can be 

successfully implemented when done at the grass root level. Now-a-days, the remote sensing technology along with 

geographical information system (GIS) can act as useful tool in any decision making process. The terrain information and 

its attributional data can be well analyzed through high resolution satellite images and geospatial technologies. In planning 

activities, the role of geospatial technology is increasing day to day. Information on different theme of the study area can 

be analyzed and different spatial planning in village level can be initialized. 

District profile 

Udupi district (13° 20' 27'' N, 74° 44' 31'' E) of Karnataka is situated in the western coast of peninsular India. This is 

separated from the rest of peninsula by Western Ghats. It has vast areas under coastal belt and undulating plateau. The 

geographical area of the district is 3,575 km2. There are three Taluks, 146 numbers of panchayat and 267 villages in 

Udupi District. The district has a population of 1,177,361 and 146 numbers of panchayat (Census, 2011). These coastal 

landforms are low and sandy and have broken and rugged rocks. These undulating plateau support scrubby, deciduous 

and semi-evergreen vegetation that invariably extends up to the foot of Western Ghats. These evergreen forests occur 

on upper slopes of ghat regions, annually receive the rainfall of above 4000 mm. The forest resources significantly 

contribute to the State's Gross Domestic Product (GSDP) by being a major source of timber, medicinal plants, non-timber 

forest products (NTFPs), grazing, recreational activities, carbon sequestration, watershed provisions etc. The important 

crops are like coconut, paddy, arecanut, pepper, cashew, and rubber etc. (Forest Department of Karnataka report, 2019).  

The district has 90km long coastal belt which provides good scope for fisheries in Udupi and Kundapura taluks. The 

coastal belt has a large number of wetlands, backwaters, estuaries and creeks, mangroves, salt marshes and lagoons. 

Malpe, Kaupu, Thrasi and Maravanthe beaches are well known and have good tourism potential. The wild life of Udupi 

district is both abundant and varied with a variety of fauna which are both small and big, including vertebrates. The fauna 

and more particularly the percentage of larger mammals essentially reflect the abundance of flora in the area. This area 

has no. of species like dwelling animals: monkeys, giant mammals: bison, elephants and deer (Prajapati, 2010). The 

Someshwara Wildlife Sanctuary in Udupi is situated towards the southwest of the larger section. The sanctuary is mostly 

made up of evergreen forests, semi evergreen and moist deciduous forests. It is situated very close to the much bigger 

Kudremukh National Park. There are a number of animals live in the environs of the sanctuary like Barking Deer, Bonnet 

Macaque, Common Langur, Gaur, Jackal, Leopard, Lion Tailed Macaque, Sambar, Spotted Deer, Tiger, Wild Dog and 

Wild Pig. There are also a few exquisite birds found like Ceylon Frogmouth, Malabar Pied hornbill, Malabar Trogon, and 

Malabar Whistling Thrush. The reptiles and butterflies are also found in this sanctuary. Reptiles like Pythons, Monitor 

Lizards and King Cobras abound in the forest. The flora and fauna of Coastal Karnataka, comprising of Dakshina 

Kannada, Udupi and Uttara Kannada are depicted in Table 4.1 (D’Cunha and Nair, 2013; Gowda, 2013; Rao and Suvarna, 

2016; Narasimhaiah et al., 2016). 
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Figure 4.1 Study area location map. (Source: GIS data by NRSC, Layers added by Author) 

 

4.1.1 Udupi district and Shankaranarayana gram panchayat 

This district is located at 13° 20' 27'' N, 74° 44' 31'' E of Karnataka is situated in the western coast of peninsular India. 

This is separated from the rest of peninsula by Western Ghats. The district has vast areas under coastal belt and 

undulating plateau. The geographical area of the district is 3,575 km2. There are three Taluks, 146 numbers of panchayat 

and 267 villages in Udupi District. Shankaranarayana (13°37' 29'' N, 74° 51'25'' E) is a village in Kundapura Tehsil 

of Udupi district in the state of Karnataka is in the western coast of peninsular India. It is situated in midst 

of coconut and arecanut plantations along with forests adjoining Western Ghats. The State Highway (SH) 27 – Kundapura 

Agumbe highway passes through this gram panchayat (GP). The GP is situated 13 km away from sub-district headquarter 

Kundapura and 45 km away from district headquarter Udupi. The study area can be accessed through Udupi headquarter 

and it is well connected with a transportation network. Shankaranarayana gram panchayat has two villages such as 

Shankaranarayana and Kulanje with total geographical area of 2312.48 and 1440 hectares respectively. Bhatkal is 

nearest town to Shankaranarayana which is approximately 13 km away. The Udupi district has a population of 1,177,361 

and 146 panchayats and the Shankaranarayana GP has population of 5144 (Census, 2011). Shankaranarayana gram 

panchayat of two villages such as Shankaranarayana and Kulanje respectively. Shankaranarayana village is under 

Shankaranarayana gram panchayat which is governed under Kundapura taluk administration. The village covers an area 

of 2312.5 hectares and has a population of 5144 and 6066 people according to census 2011 and gram panchayat records 

of 2020 respectively, living in 1026 and 1401 households as per census 2011-gram panchayat records, 2020 respectively. 

The language spoken include Tulu, Kannada, Konkani, Beary, Hindi and English. The base elevation of the village is of 

13m above the mean sea level. The primary activity of the village is agriculture with 417 hectares of land under paddy 

cultivation, 221 hectares of land covered by forests and 1818 hectares of cattle population. Kulenje village is under 

Shankaranarayana gram panchayat which is governed under Kundapura taluk administration. The village covers an area 

of 1440.7 hectares (14.4 sq. m) having a population of 1987 and 2128 people according to census 2011 and gram 

panchayat records, 2020 respectively, living in 411 and 441 households as per census 2011 and gram panchayat records, 

2020 respectively. The language spoken include Tulu, Kannada, Konkani, Beary, Hindi and English. The base elevation 

of the village is of 13 meters above the mean sea level. The primary activity of the village is agriculture with 204 hectares 

of land under paddy cultivation, 1 hectares of land covered by forests and 1346 hectares of cattle population. The study 

area and some pictorial views of Shankaranarayana and Kulanje village are depicted in Figure 4.1 and 4.2. 
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Figure 4.2 Sree Shankaranarayana Sewa Samithi (a) and Kulage village road (b) 

 Source: MSAP survey team  

 

 

4.2 Study area 

The annual fair attracts large numbers of people from surrounding villages. There are five Shankaranarayana temples 

within a radius of about 15 km. Government Hospital, Petrol Bunk, National Bank and Co-operative banks, clinics and 

dispensaries, Police Station, Sub Registrar Office, Veterinary Hospital and Oil Mills are located (District census handbook, 

2011). The place is well connected to Kundapura, Udupi (District center), Shimoga (Neighboring District) and Kollur 

(important pilgrimage center). Coconut, paddy, arecanut, pepper, cashew, and recently grown rubber are main crops 

(District census handbook, 2011). Mookambika Wildlife sanctuary is situated at Kundapura Taluk of Udupi district, in the 

state of Karnataka and the Eco-Sensitive Zone is spread over an area of 391.36 km2. A total of 41 villages fall within the 

Eco-sensitive zone, the villages neighboring Shankaranarayana GP that fall under eco-sensitive zone are- Hosagandi, 

Siddapura, Ulluru, Ajri (Mookambika Wildlife Sanctuary- Gazette of India, 2018). Moderating the tropical climate of the 

region, the site presents one of the best examples of the monsoon system on the planet. It also has an exceptionally high 

level of biological diversity and endemism and is recognized as one of the world’s eight ‘hottest hotspots’ of biological 

diversity. At least 325 globally threatened species occur in the Western Ghats (IUCN India Red Data List, 2019).  

 

4.2.1 Agriculture 

Agriculture is the backbone of the Udupi district’s rural economy, where the majority of the population lives. In these 

coastal areas, fishing is the main occupation whereas, agriculture (sugarcane) and allied activities contributes 17 % to 

district’s gross domestic product (GDP). During 2014-15 crop years, the net cultivated area was 96974 ha and gross 

cropped area was 110929 ha and the cropping intensity works out to be 1.14. The district witnessed steady deceleration 

in gross cropped area since 2001. The gross cropped area declined from 133261 ha in 2000-01 to 110929 ha in 2014-

15. The cropping intensity which was 1.31 has reduced to 1.14 during this period. The irrigated area is mainly through 

wells, tanks and check dams in Udupi district. At present, the district has not any operational major or medium irrigation 

projects.  

The district has one of lowest percentage of area under cultivation in the state. The net cultivated area in the district is 27 

percent of geographical area as compared to the state’s 55 %. It has been reported that the proportion of net cultivated 

area is the highest in Udupi taluk (34 %), followed by Kundapura (27 %) and Karkala has the lowest (22 %). The gross 

cropped area in the district is 1.11 lakh ha. The cropping pattern in Udupi is mainly concentrated on paddy. During the 

crop year 2014-15, total area under paddy was 49555 ha. Paddy crop was mainly raised during Khariff - the rainy season. 

In Rabi season, pulses and oilseeds like black gram, horse gram, green gram and cowpeas have grown and the statistics 

shown that the area under pulses was 3948 ha in 2015. Moreover, the Groundnut has been the main oilseed grown in 

the district and it grows in 1800 ha, Sesamum grows in 36 ha and other oilseeds in 29 ha. Paddy accounts for nearly 47 

percent of the total gross cropped area, followed by pulses (4.6 %) and oilseeds (1.8 %). Sugarcane, which was grown 

once in about 2000 ha, is now abandoned with the break-down of Brahmavar sugar factory.  

The district has substantial acreage under horticultural crops. Coconut accounts for 17798 ha, areca nut 7837 ha, cashew-

nut 19373 ha, rubber 4693 ha, banana 992 ha, black pepper 353 ha, and vegetables 1533 ha. In kharif season, under 

rain-fed condition, cereal crops are sown in an area of 43012 ha and in rabi and summer, it is sown in an area of 6537 

ha. During rabi and summer seasons, pulses and oil seeds are sown in an area of 3648 ha and 1799 ha respectively. 
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The district is also known for growing Mallige in 214 ha. The cropping patterns in district of Udupi, Karnataka is given in 

Table 4.1 (www.pmksy.gov.in).  

 

S. No. Crops grown  Area under crop (ha) Percentage share 

1 Food crops: paddy   49555 44.68 

2 Maize  30 0.01 

3 Pulses  3948 3.56 

4 Oilseeds  1865 1.68 

5 Plantation crops  25767 23.23 

6 Fruit crops  22433 20.22 

7 Vegetables  1533 1.38 

8 Sugarcane  53 0.01 

9 Flowers, spices and other 

crops  

5798 5.23 

10 Total 110929  100.00 

                                                                        Table 4-1 Cropping pattern in Udupi district, Karnataka 

 

The ground water quality: The Granitic gneisses with occasional laterite capping and unconsolidated river and marine 

sediments occupy in area of Udupi district. The gneiss is wide spread in the distinct outcrops at varying magnitude 

especially along river courses. Basic intrusive like dolerites and gabbros and acidic intrusive like pegmatite and quartz 

veins and pink porphyritic granites are found all over area of the district. The ground water in the Udupi district region 

mainly occur in various geologic formations like beach alluvium, coastal sediments, laterites and in weathered and 

fractured granitic gneisses under phreatic and semi-confined to confined conditions, but mainly under water table 

conditions. Coastal alluvium along with the laterites, occur as an aquifer of phreatic nature. The hydrology of Udupi district 

can be subdivided in to two broad hydrogeological units like a) hard and fissured formations in the pediplain and porous 

unconsolidated formations in coast (www.cgwb.gov.in). On the basis of occurrence and behavior of ground water, ground 

water system of the district is described under four zones in general such as shallow zones up to 25m, moderately deep 

zone (25-60 m), deep zone (60-100m) and very deep zone (beyond 100m) respectively. The quality of ground water has 

been reported by Central Ground Water Board in 2008 that, at certain depths in the sandy aquifer are found good and 

potable and in the adjoining areas covered by lateritic/weathered gneissic rocks. The dug wells in the alluvial area 

generally yield saline water during summer months and get fresh water during monsoon periods. 

 

4.2.2 Climatic and meteorological data 

The climatic and meteorological data like sun hours and sun days, rainfall, maximum wind speed and maximum and 

minimum temperature are depicted in Figure 4.3, 4.4, 4.5 and 4.6 respectively. It receives a constant 280 hours per year 

of sun exposure which is suitable for supporting solar heating strategies. The area receives an average rainfall of 3500mm 

and wind speed up to 24Kmph. The area is humid (78%) in nature and the recorded maximum and minimum temperature 

are 40˚C and 18˚C respectively. It receives maximum rainfall in the month of May, June, July, August, September and 

October. The warmest month is May with maximum temperature of 32°C (89°F). The coldest month is January with 

maximum temperature of 28°C (82°F).  
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                                       Figure 4.3 Sun hours and sun days. (Source: www.weatheronline.com) 

 

                          

                                        Figure 4.4 Rainfall and rain days. (Source: www.weatheronline.com) 

 

                          

                          Figure 4.5 Max and average wind speed and wind gust. (Source: www.weatheronline.com) 

                      

                                 Figure 4.6 Max, min and average temperature. (Source: www.weatheronline.com) 

4.2.3 Soil  

Coastal regions of Udupi district have predominantly lateritic (high water holding capacity and high value iron oxide) soil 

type with some degree of alluvial soil type near rivers. Northern part of the district has black soil as the predominant soil 

type. Southern parts are mostly having alluvial (best soil type for agriculture) and red soil (low nutrient value and low 
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humus) type due to presence of multiple river systems. The soil maps of Udupi district and Shankaranarayana are given 

in Figure 4.7 and 4.8. The soil profile of Udupi district mainly includes the costal alluvium of 9268 hectares (ha), low land 

of 9257 ha, mid land of 12818 ha, upland of 29173 and hillock of 31983 ha. These sandy soils are being confined to 

narrow strip of the coastal belt having width ranging from less than 100 meter to 1 km, approximately. These fine to 

medium texture sandy soils are being characterized by their extremely high rate of infiltration. Yellow loamy soils, which 

are mostly found along the river banks and lower valleys, are fertile, well suited for irrigation and has been proved to be 

responsive to various irrigation practices. These red lateritic soils are the most dominant soil type in midland area where 

the texture of the soils vary from fine to coarse. The soil in general is acidic due to heavy run-off, but rich in nitrogen and 

deficient in potassium and phosphorous (shodhganga.inflibnet.ac.in). Two types of soil are present in gram panchayat (1) 

Fine: Kaolinitic (Kaolinite, group of common clay minerals that are hydrous aluminum silicates; they comprise the principal 

ingredients of kaolin also known as china clay) in nature which are good for agriculture and plantation (2) Loamy 

Skeletal: They are defined as inceptisols (type of soil order in USDA soil taxonomy. They form quickly through alteration 

of parent material) and have moderate fertility (Encyclopedia Britannica, 2012) and (3) Clayey Skeletal: They are defined 

as rhodustults (type of autisol defined as strongly leached, acid forest soils with relatively low native fertility. They are 

found primarily in humid temperate and tropical areas of the world, typically on older, stable landscapes) and have less 

fertility (Encyclopedia Britannica, 2012).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 4.7  Soil map of Udupi district,  

Source: District NRDMS Center 

 

4.2.4 Geology 

The area falls over a region of Amphibolite, which is a metamorphosed type of igneous rock. The District geology map is 

given in Figure 4.9. The Amphibolite is a coarse-grained metamorphic rock, composed mainly of green, brown, or black 

amphibole minerals and plagioclase feldspar found in this area. Amphibolite has a variety of uses in the construction 

industry. It is harder than limestone and heavier than granite. These properties make it desirable for certain uses. 

Amphibolite is quarried and crushed for use as an aggregate in highway construction and as a ballast stone in railroad 

construction. It is also quarried and cut for use as a dimension stone. Higher quality stone is quarried, cut, and polished 

for architectural use. It is used as facing stone on the exterior of buildings and used as floor tile and panels indoors. Some 

of the most attractive pieces are cut for use as countertops. The lithology of Shankaranarayana gram panchayat consists 

of majorly two types of rocks genesis such as hornblende gneiss, which is a coarse-grained metamorphic rock belonging 

to the gneiss family, its overall dark colouration is due to high levels of the mafic mineral hornblende, while quartz and 

feldspar are also present (Rigby and Milsom, 2010) and lateritic type which is mostly residual capping. The lithology map 

for gram panchayat is given in Figure 4.10. 

Figure 4.8 Soil pattern map, Source: GIS data provided by NRSC 

https://www.merriam-webster.com/dictionary/comprise
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4.2.5 Geomorphology 

The district and gram panchayat geomorphology maps are given in Figure 4.11 and 4.12. It is observed that the iron and 

aluminum phosphate causes high acidity, toxicity aluminum and manganese, deficiency of potassium, calcium, 

magnesium, zinc and boron. The low-level laterites are suitable for growing paddy, banana, coconut, arecanut, cocoa, 

cashew, coffee, tea, rubber etc. Different types of agricultural crops, like rice, sugarcane, maize, groundnut, potato and 

sunflower are cultivated in the study area. It is classified in two major categories such as residual hills and dissected 

pediment which is characterized by gentle slope. They are cut by river/drains and have sufficient layer for vegetation. It 

could be a possible land for development and agricultural activities. Another one is residual hills which is characterized 

by steep slope and soil by its type. No construction along with plantation should be allowed in such zones as they pose 

serious threat of landslides due to soil character and composition. Preservation of natural features at such sites should 

be of prime importance. Although edges can be reserved for agricultural activities.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4.11 District geomorphology map,  

Source: District NRDMS Center, Udupi 

 

 

 

 

 

 

Figure 4.9 District geology map, Source: Dist. NRDMS 

Center, Udupi 

Figure 4.10 Lithology map of GP, Source: GIS data 

provided by NRSC 

Figure 4.12 Geomorphology map of GP, Source: GIS data provided by 

NRSC 
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4.2.6 Flora and fauna 

The available important crops in the study area are coconut, paddy, arecanut, pepper, cashew, and rubber. Forest 

resources significantly contribute to the State's Gross Domestic Product (GSDP) by being a major source of timber, 

medicinal plants, non-timber forest products (NTFPs), grazing, recreational activities, carbon sequestration, watershed 

provisions etc. (Forest department of Karnataka report, 2019). Floriculture is an untapped area in the district so far except 

Udupi ‘Mallige ‘a species of jasmine which is a seasonal flower cultivated in small pockets of agricultural land. Orchid 

farms can be promoted which is having high export potential (Naina, 2019). Horticulture department is providing technical 

assistance and incentives to private growers of medical and aromatic plants which can be a raw material for ayurvedic 

medicines having both domestic and export potential. Patchouli is an important aromatic plant available here and its 

essential oil is one of the best fixatives for heavy perfumes and is highly valued in perfume and soaps. Cultivating certain 

plant varieties suitable for bio diesel, species like honge, jatropha, mahua, neem and simarauba in the dry land can be a 

major resource for non-farm activity of bio diesel processing. Market for bio diesel seeds and oil is readily available in the 

state of Karnataka and other parts of the country. There is scope for establishment of seed nurseries & tissue culture 

units (Janakiram et al., 2016). Butterflies are biological indicators of the habitats. They are very sensitive to their 

environment; their very presence or absence indicates the health of the environment. There are over 300 species of 

butterflies, some of them are endangered such as Crimson rose, Danaid Egg fly and 176 species of orchids from 49 

genera; most of them are endangered and are brought under wildlife protection act. As per survey report the total 

horticultural production in Karnataka is 97.30 lakh tons per year. The production stands at 40.79 lakh tons (41.92%) with 

respect to Fruit Crops; 44.03 lakh tons (45.25%) Vegetable crops; 5.96 lakh tons (6.13%) Spice Crops; 4.96 lakh tons 

(5.09%); Garden/Plantation Crops and 1.57 lakh tons (1.61%) crops coming under commercial flowers including the 

medicinal and aromatic plants (Biodiversity of Karnataka at a glance, 2010). 

 

4.2.7 Land use and land cover (LULC) 

The LULC is classified into agriculture, non - agriculture, residential flat, residential apartment, commercial flat and 

commercial apartment (SRO report, 2015). Agriculture is dominant in this area which comprises agricultural land, now 

sprouts dairy farming in lieu of its crop-cultivation failure (Naik, 2019). The distributed area of the study area is given the 

Figure 4.13, 4.14, 4.15, 4.16, 4.17 respectively. The spatial distribution of LULC is as follows: Agriculture is the prominent 

practice with pockets of forests and wastelands.  Other themes like reserved forest cover followed by wastelands 

(wasteland, refers to the plot of land that is kept vacant so as to replenish the soil's fertility).  The panchayat has the 

potential to get higher agricultural production output from its agriculturally utilized land but is currently facing an issue of 

underachieved yield due to water scarcity which is discussed further in this report. Similarly, wasteland along the state 

highway has potential for non- polluting industries which utilizes clean energy sources such as solar energy. 5.1 km2 of 

reserve forest area is in the gram panchayat. As reserved forest having ecological importance and are eco-sensitive 

areas, provision of buffer zone for forest areas for preserving and conserving forest and wildlife resource is very 

necessary. Preservation and conservation of forest areas are vital as it is a major contributor to ecological strengths. The 

land use map highlights barren rocky area that coincide with the residual hills as depicted in figure 4.15. These are 

prominent geographical features of the Western Ghats. Residual hills as seen in Figure 4.13 should be dealt with 

sensitively as the areas is prone to landslides.  
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    Figure 4.13 District land use and land cover. Source: District NRDMS Centre, Udupi 

 

 

 

 

 

 

 

Figure 4.14 Land utilization map 2016, Source: GIS data 

provided by NRSC 

Figure 4.15 Land utilization map 2019, Source: GIS data 

provided by NRSC 
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Figure 4.16 Land use area distribution for 

Shankaranarayana village, Source: District 

census data handbook, 2011 

Figure 4.17 Land use area distribution for 

Kulanje village, Source: District census data 

handbook, 2011
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4.2.8 Ratio of cultivated land 

District has a huge potential for agriculture as it has large amount of uncultivated land. Although a great amount of 

cultivated land is irrigated near the coast. The ratio of irrigated to cultivated land in the district is given in Figure 4.18. 

 

                                                    

4.2.9 Drainage network 

It has a dense branched water draining network that covers the area with the Varahi River taking the Eastern load via the 

south. The Varahi hydro power plant is situated on the Varahi River (also known as Haladi River downstream) is a major 

source of power nearby cities. Drainage pattern of the district flows towards the west but Shankaranarayana GP poses a 

different circumstance due to its geography. The GP is divided into two villages i.e. Shankaranarayana village and Kulanje 

by the Haladi (known as Varahi upstream) river with Kulanje village being towards the south of it. The drainage system 

consists of river, drain and network of canal system. The main river system in Shankaranarayana village is the Varahi 

River. The drainage map of the studied area is given in Figure 4.19 and 4.20. The river borders of the GP boundary in 

the western side and divides the GP into the two villages, Shankaranarayana in the north and Kulanje in the south. The 

river Haladi runs for a total length of 18 km and stretches in an area of approximately 2 km2. Additionally, 

Shankaranarayana gram panchayat has two branch canals, the length of each is 2.212 and 1.203 km for 

Shankaranarayana and Kulanje respectively.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Figure 4.18 Ratio of irrigated to cultivated land, Source: Karnataka State 

Natural Disaster Monitoring Centre 

 

Figure 4.19 District watershed map, Source: 

District NRDMS Centre, Udupi 

 

Figure 4.20 Natural drainage map of the GP, Source: GIS data provided by NRSC 
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4.2.10 River network 

It is located about 100kms from the foot of the Western Ghats and thus is naturally shielded from the steep surface water 

runoff from the slopes. The panchayat is however lies at the trunk portion of the water networks (Varahi river and 15kms 

from Mani reservoir at the east and Savehaklu reservoir 20kms on the north east). The settlement has natural water 

draining from its western periphery. Varahi River support the settlement in fulfilment of water resources that covers the 

south-western border of the panchayat. Shankaranarayana with its hilly terrain has a dense branched water draining 

network that covers the area with the Varahi River taking the Eastern load via the south. Additionally, Varahi River is the 

main support for the settlement and covers the south-western border of the panchayat. District water network and tanks 

and river maps are depicted in Figure 4.21 and 4.22 respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2.11 Slope 

In the slope region forest cover is found, thus, conservation of these forests and afforestation techniques are vital in 

tackling soil erosion. The district slope pattern is given in Figure 4.23. Residual hills are also found predominant in forest 

areas which increases the importance of conservation of such areas. Buffer zone for forests should be also provided to 

conserve wildlife in these forests and reduce circumstantial interaction of wild animals in and with agricultural and built up 

areas. Shankaranarayana is in an undulating terrain with ground elevation ranging from >120m to 8m. Small packets of 

land which can be used for development purposed, to avoid major disturbance to existing land pattern. It is a rugged 

terrain where the groundwater occurrence could be through fractures and as an unconfined condition along valley fills. 

The slope pattern of the Shankaranarayana gram panchayat is given in Figure 4.24. 

   

Figure 4.22 District tanks and river map, Source: District 

NRDMS Centre, Udupi 

Figure 4.21 District water network map, Source: District 

NRDMS Centre, Udupi 
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4.3 Analysis and inferences 

4.3.1 Geospatial multi-criteria analysis 

 

The geospatial based multi-criteria analysis which is used in the present study is discussed below: According to 

topography the regions marked in the green (variant) are more feasible for settlements as it provides lesser level 

differences /discrepancies. Areas marked in green present more feasibility for the direction of future development of the 

village and can be considered as future spots for developing infrastructure, housing, services etc. (except for forest areas 

and residual hills) as shown in Figure 4.25. Also, settlements near water systems which may obstruct the natural water 

flow may create drainage issue in the future. Maintaining an unobstructed natural water flow of the water systems 

becomes an important task for the local ecological management, disaster mitigation. It is also an important part of resource 

and watershed management and its equity. It is also observed that the high number of watersheds signifying undulated 

geography and multiple natural drain channels are shown in Figure 4.26. From the geo-morphology map (Figure 4.27), it 

is observed that most of the panchayat have a low dissected pediment profile.  

Built up forms in the conflict areas should be redeveloped/resettled if they are not related to the essential infrastructure 

for agriculture of the area. Housing settlements in these conflict areas are advised to be resettled in the feasible 

development areas i.e., the green variant in level gradient map as shown in Figure 4.25 and 4.29 respectively. This is 

also observed that the area where most of the agriculture is done and at the interim peak elevations we see built up. The 

South-eastern, South, South-western and North-western parts are edged by the Varahi River and constitute the active 

flood plains as seen in Figure 4.28. The current city center is also in line with the understanding of the physical attributes 

of the village, therefore the development should be focused more towards the north and north eastern and in some parts 

of the south eastern parts across the river system are shown in Figure 4.30.  

 

 

 

 

 

 

 

 

Figure 4.23 Slope map of Udupi district, Source: 

(Naveenchandra et al., 2010) 
Figure 4.24 Slope map of GP, Source: GIS data provided by NRSC 
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Figure 4.28 The GP watershed map, Source: Bhuvan e-portal, 

ISRO 

 

 

The built up is heterogenous and sparce. It is observed that the linear village growth supported by the Kundapur-Agumbey 

highway along the north-south through the center of the panchayat. Fifteen unique watershed covers 40 km2 of the gram 

panchayat as seen in Figure 4.28. These watersheds and the major drain channels divide the GP into three regions are 

depicted in Figure 4.29. These regions are also where we observe the most settlement developing with religious structures 

being the central node of development. With the higher elevation and steeper slopes of these regions compared to the 

remaining of the panchayat area, these three regions have developed around the agricultural and built land use area. 

Regions A and B are the domain of Kundapur-Agumbey highway and thus the region’s markets develop here. This region 

is however bare facing the western ghats and would receive the high volume storm water run-off flow. Region C is naturally 

drained by the Varahi and Haladi river system, that shelter most of the north and north-eastern parts from run-off water 

from the higher watershed run-off. 

Figure 4.25 Elevation gradient map, Source: Data 

provided by NRSC 

 

Figure 4.27 GP Geomorphology map. Source: Bhuvan e-portal, 

ISRO  

Figure 4.26 Conflict area in the natural water flow, 

Source: GIS data provided by NRSC with layers 

added by Author    
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                                                Figure 4.29 Contour level maps, Source: GIS data provided by NRSC 

 

 

The Shankaranarayana gram panchayat can be divided into three major zones of slope (Figure 4.30, 4.31, 4.32 and Table 

4.3) such as steep (17-25%), the moderate (15-17%) and Gentle (5-15%) slopes form the majority of the land typology 

and co-relate with the existing built up.  Areas marked in the yellow ellipses are areas of steep slope where residential 

construction have been done. These areas are at risk of land slide and storm water flooding in an event of strong 

precipitation or cloudburst. A – Proximity to Shree Mahalingeshwara Devasthana, B – Proximity to Sri Mahaganpathi 

temple and Nandhi Chikkamma Dhaivasthana and SH 27 and C – Does not seem to follow a similar logic of settlement. 
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Figure 4.30 Future development areas and conserved forest areas. Source: GIS data provided by NRSC with added layers by author 

 

 

Table 4-2 The major zones of slope in Shankaranarayana 

               

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.31 Slope analysis. GIS data provided by NRSC 
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Figure 4.32 Slope analysis. GIS data provided by NRSC 

Contour and built up map show pre-existing water bodies and new proposed reservoirs (Figure 4.33). Location of 

proposed water bodies have been chosen according to the slope and nearer to settlements. New proposed reservoirs 

are for future development that may arise due to the proposed development plan. Reservoirs are observed in these areas 

with gentle slope and below in order to catch the runoff water according to the drainage pattern (Figure 4.33 and 4.34). 

Out of two observed branch canal in study area, a new canal can be proposed through lower or gentle slopes for each 

village i.e. one in northern part of Shankaranarayana and one in the Kulanje village (Figure 4.23). Possible new proposed 

branch canal can be introduced flowing from east to west in the southern part of Shankaranarayana village. New branch 

canal extension is proposed to provide water for the agricultural practices in the summer months for the areas with water 

scarcity. The marked forest areas are to be conserved for ecological and environmental balance. In accordance with the 

vision of Ministry of Panchayati Raj, marked areas for future development of settlements near to the highway will be 

feasible as seen in Figure 4.35. 

 

 

Figure 4.33 Map of existing water bodies. Source: topographicmaps.com with added layers by author 
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Figure 4.34 Water network analysis, Source: GIS data provided by NRSC with added layers by author 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.35 Future development areas and conserved forest areas, Source: GIS data provided by NRSC with added layers by author 

4.3.2 Soil types and quality  

Soil plays an important role in hydrology as they allow the precipitated water to infiltrate downward to groundwater 

regime. An essential knowledge of the soil on its texture, structure, porosity and permeability is very much required 

where the texture and permeability of soil are two important aspects taken into consideration while irrigating the land. 

Morphological and physio-chemical properties of the soils have bearing on growth of vegetation and crops and also 

influence the chemistry of groundwater. Micronutrients are the essential substances for plants but are required in 

small quantities. The eight elements which have been established as micronutrients are iron, zinc, manganese, 

copper, nickel, boron, molybdenum, chlorine. Based on the form of absorption by plants, these are further grouped 

as cationic (iron, zinc, manganese, copper and nickel) and anionic (boron) micronutrients. These are essential for 

plant growth and take part in many complex processes in plant development. Each micronutrient performs certain 

biochemical functions which affect the 

metabolism, growth and productivity of crops 

(Goulding, 2016). The soil types and quality of 

Shanakarnarayana gram panchayat are is 

depicted in Table 4.4 and Figure 4.36 

respectively. The soil quality of 

Shanakarnarayana gram panchayat has been 

found to be acidic in nature. The soil types have 

been observed such as clayey soil which is rich 

in Fe2O3 and Al2O3 and must be a derivative of 

metasediments/metavolcanics (1), typical 

lateritic soil with pebbles of Fe2O3 and clayey 

components (2), typical alluvial or valley fills with 

clayey soil and quartz crystals indicating a 

pegmatite intrusion nearby and must be K2O 

potash rich (3) and lateritic soil rich in K2O, 

Figure 4.36 Types of soil, Source: GP Survey Team, MSAP 
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clayey soil with Al2O3 and Fe2O3 and thus it is good for Areca, banana, coconut, cashew, cocoa and vegetable 

cultivation (4).                             

 

 

                              

 

 

 

 

 

 

 

 

 

Table 4-3 Shankaranarayana soil characteristics. Source: Adi Udupi agriculture office 

 

4.3.3 Ground Water Table in Udupi District 

                                        

 

 

 

Soil Parameters Value Status 

pH 5.87 Acidic 

EC (dS/meter) 0.15 Normal 

OC (%) 1.60 Very high 

N (kg/hectre) 118.91 Very low 

P (kg/hectre) 94.03 Very high 

K (kg/hectre) 324.75 High 

S (ppm) 8.93 Deficient 

Zn (ppm) 1.71 Sufficient 

B (ppm) 0.21 Deficient 

Fe (ppm) 29.80 Sufficient 

Mn (ppm) 12.07 Sufficient 

Cu (ppm) 1.55 Sufficient 

 
  Figure 4.37 Drainage and Hydrograph monitoring 

Stations, Udupi District, Source: Central Ground 

Water Board-2008 

Figure 4.38 Drainage and Hydrograph monitoring 

Stations, Udupi District, Source: Central Ground 

Water Board-2012 
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4.3.4 Water quality analysis 

A total of 11 water samples were collected from well, municipality supply and river to evaluate drinkability. The physio-

chemical analysis of well, river and municipality water samples of Shakaranarayana Gram panchayat were estimated 

using various methods. The physio-chemical parameters measured include pH, electrical conductivity (EC), total 

dissolved solids (TDS), oxidation redox potential (Eh), total alkalinity (TA), dissolved oxygen and temperature. The physio-

chemical quality parameters result of groundwater samples in well, municipality supply and river in Shankaranarayana 

gram panchayat, Udupi, Karnataka are depicted in Table 4.5 and Figure 4.43-4.47. The results of the analysis showed 

that the quality of groundwater does not vary to a great extent. Most of the water samples from municipality supply and 

Varahi River are within permissible limit (6.48), (pH-6.5 – 8.5, TDS - 500), however the well water is slightly acidic in 

Shankaranarayan Gram panchayat due to the acidic soil in the region, and also the sample is taken in the rainy season 

(4.99 – 5.43), (pH-6.5 – 8.5, TDS - 500).  Similar findings for ground water quality have also been reported by previous 

researchers for Varahi River water quality in Shankaranarayana Gram panchayat (Ravikumar and Somashekar, 2011). 

 

Figure 4.39 Hydrogeology, Udupi District, Source: 

Central Ground Water Board-2008 

Figure 4.40 Hydrogeology, Udupi District, Source: Central 

Ground Water Board-2012 

Figure 4.42 Depth to Water level Pre monsoon and Post monsoon, Udupi 

District, Source: Central Ground Water Board-2012 

Figure 4.41 Depth to Water level Pre monsoon and Post monsoon, Udupi 

District, Source: Central Ground Water Board-2008 
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Shankaranarayana Gram panchayat, Udupi, Karnataka. 

Shankaranarayana 

Water 

samples 
pH 

Electrical 

Conducti

vity (EC) 

(μS cm-1) 

Oxidation

-Redox 

potential  

(ORP) 

(Eh), mV 

TDS 

(mg/L) 

 

Temp 

(˚C) 

Acceptable  

limits 

(IS:10500:2

012) 

Permissibl

e limits 

(IS:10500- 

2012) 

 

well 5.79 35 288.6 17 26.56 pH-6.5-8.5 
pH-No 

relaxation 

well 5.7 49 291 25 25.23 TDS-500 TDS-2000 

Municipa

lity 
5.43 58 368.6 29 28.53 EC-NA EC-NA 

Varahi 

river 
6.48 27 336.3 14 26.96 ORP-NA ORP-NA 

well 5.54 47 281.3 24 27.97 Temp-NA Temp-NA 

Municipa

lity 
6.58 37 263.8 18 28.31   

well 4.99 42 331.6 21 28.09   

well 5.08 27 361 13 27.15   

well 5.43 42 361 21 27.93   

well 5.5 39 299.6 20 27.2   

well 5.67 78 292.7 39 24.92   
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Table 4.5 Physico-chemical quality parameters results of groundwater samples in well, 

municipality supply and river in 

 

 

 

Figure 4.43 pH variations in Shankaranarayana GP, Source: MSAP 

survey team 
Figure 4.44 Electrical Conductivity (EC) (μS cm-1) variation in 

Shankarnarayan Gram panchayat, Source: MSAP survey team 
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4.3.5 Earthquake Risk Assessment  

 
Forming the western mountainous part of the DC, the Sahyadri encompasses the NNW–SSE ending en echelon ranges 

that abruptly end as steep slope-breaks at their northwestern ends and as very high scarps that face west. It has been 

described as an example of a retreating rift-flank. The Western Ghats escarpment is not straight or curved, but 

characterized by en echelon pattern of slope-breaks and scarps. The mountainous terrain is cut by a multiplicity of 

predominant NNW-SSE trending en echelon sinistral faults and less common ESE/E– WNW/W oriented shear zones 

West of the-more-than-700 m high escarpment lies the Coastal Belt of an undulating terrain, characterized by low ridges 

and shallow depressions that have approximately NNW–SSE trend and by a thick mantle of laterite. The elevation of this 

erosion surface (coastal belt) varies from 40 to 120 m above sea level. Lithologically and structurally the Coastal Belt is 

not different from the mountainous Sahyadri. However, the altitudinal contrast is very great and the change of elevation 

is quite abrupt. Interestingly, the geological, geomorphological and tide-gauge data near Mangalore on the coast (13°N) 

confirm earlier studies that this coastal tract has been rising at the rate of 1.95- 0.14 mm/yr. and 3.22- 1.1 mm/yr. relative 

to the areas, respectively to the north and the south. Significantly, these three areas (of observation) lie on three different 

NNW–SSE trending fault-delimited low ridges. It may therefore be inferred that these three linear blocks have different 

rates of uplift. This can happen only if the faults that delimit them are active to different degrees. 

The current rates of uplift indicated by tide-gauge data (= 3 mm/yr.) and spirit-level data (= 6 mm/yr.) are higher than the 

Quaternary rates and are consistent with the recent strain (< 10 Nano strain/yr.) measured geodetically in southern India. 
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Figure 4.45 Oxidation-Redox potential (Eh), mV variation in 

Shankarnarayan Gram panchayat, Source: MSAP survey team  

 

Figure 4.46 TDS (mg/L) variation in Shankarnarayan Gram 

panchayat, Source: MSAP survey team 

Figure 4.47 Temp (˚C) variation in Shankarnarayan Gram 
panchayat, Source: MSAP survey team 
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4.3 Masterplan  

 

The Varahi river (known as Haladi River downstream) cover nearly 2 km2 stretch of with a river wet zone of approx. 1.8 

km2 (Figure 4.42 and 4.44) which flows through the gram panchayat as it major river system. It is also the major source 

of water resource for agriculture. The study area also contains some eco-sensitive areas such as the residual hills. These 

residual hills are prone to landslides and no construction or plantations are advised. These residual hills cover 6.3 km2 

area and are present in the north-eastern part of the GP and in southern part of Shankaranarayana village and Kulanje 

village (Figure 4.52). Coastal plain (which makes up to around 0.5 km2 and is good for agricultural practices), the majority 

of the GP has dissected pediment which totals to approx. 17 km2 and valley fill zone which is around 11.1 km2 and also 

good for growing. 

Figure 4.48 zoning of risk assessment (from gazeteer 

2011) and prominent fault lines 

Figure 4.50 Recorded earthquakes their 

magnitude lines 

Figure 4.49 Map of Udupi district with population 

density and prominent fault 

 Figure 4.51 Physiography and transport network 

superimposed on fault lines  
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Figure 4.52 Geomorphology zone map, Source: GIS data provided by NRSC with added layers by author 

 

Reserve forests present in the north-western part of the GP and in south and south-western parts of Kulanje village cover 

around 5.1 km2 area. They need conservation and various species of flora and fauna are found in the region and are 

crucial in maintaining the ecological balance. The strategies should be implemented to reduce built up and increase areas 

using afforestation techniques. Buffer zone for forested areas are to be planted with wild jack, wild mango, etc. 

Harvestable trees are permitted here whereas cutting trees is not permitted. The forest types are categorized as follows 

(Figure 4.53). 

1. Reserved Forest – Forest area that are legally protected (5.1 km2) 

2. Forest at steep slope – Have to be protected to strengthen the soil (3.5 km2) 

3. Residual hills – Have to be afforested and protected (6.3 km2) and 

4. Forest pockets – Have to be maintained (2.6 km2) 

 

Figure 4.53 Forest Zones Map, Source: GIS data provided by NRSC with added layers by author 

 

The natural river systems and water bodies present in the GP should be maintained with strict guidelines. The objectives 

of the guidelines should be formulated to maintain the health of the water body and focused must be paid on 

shoreline/bank protection.  

Water quality and pH level should also have maintained. River regulation zones (RRZ) are proposed based on the RRZ 

draft report 2012 and these zones are shown in Figure 4.54. Different layers for Shankaranarayana gram panchayat such 

as eco-sensitive zones, geomorphological form, reserve forest and waterbodies are depicted in Figure 4.55. River 

regulation zones are: 

1. Wet zone buffer: 7.5 m (1.8 km2), riparian buffer area which should be protected and afforested. 
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2. River Regulation Zone 1: 100 m (2.1 km2), only traditional capture fishing and organic farming allowed. Solid waste 

dumping and land should be protected from reclamations and is strict no construction zone and 

3. River Regulation Zone 2: 375 m (7.4 km2) only allotted for grazing by domestic animals and temporary 

construction.  

 

Figure 4.54 River buffer zones map. Source: GIS data provided by NRSC with added layers by author 

 

Figure 4.55 Composite map. Source: GIS data provided by NRSC with added layers by author 

 

4.4 Issues and recommendations   

4.4.1 Issues 

Household surveys and stakeholders’ meeting highlights certain issues and challenges of Shankaranarayana gram 

panchayat. The major issues present in the study area are discussed below: 

1. The GP is located at the foothills of the Western Ghats and enjoy the boon of flora and fauna diversity that inhabits. 

The forest cover provides resources such as firewood, construction wood, fruits, resins and grazing patches for 

the cattle.  

2. Encroachments into these forest areas and over exploitation of these resources has impacted on ecosystem. The 

tree density along with soil quality has been deteriorated in course of time. The human intrusion causes conflicts 

between local and wildlife and resulted in loss of their habitat. 

3. The primary source of income of the Gram panchayat is based on the agricultural production. The major crops are 

paddy, coconut, arecanut, black pepper, cashew and rubber (District census handbook, 2011). Farmers whose 

lands are at the foot of the residual hills, steep slope or jiggered terrain face issues during the monsoons which 

precipitate a large volume within a short time period (typical of north Kanara precipitation pattern) and causes 

damage to crops since the plants are unable to hold against the strong storm water run-off. 

4. The jagged topography with its fragmented watersheds in combination with the lateritic soils and dissected 

pediment substrate contribute to poor water retention of the ground which results in incomplete replacement of 
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the ground water sources. The scarcity of water is then reflected in the agricultural practices, paddy is not 

cultivated for the second half of the year and the mismatch between changing monsoon patterns and the crop 

cycles result in low quality produce. 

5. The wet zone of the Varahi River also has encroachments and residences built in these regions that cause 

pollution in the river. The leaching and deposition of waste in to the river resulted in increasing of pollution level.  

6. Shankaranarayana gram panchayat being on a lateritic soil substratum has its ground water resources on the 

acidic side of the pH scale. As observed in Table 5 and Figure 37 - 41, the ground water sources are within 

permissible limits, for making use of the water for potable, agricultural or cattle feeding etc. that needs purification. 
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5. Inventory and Analysis of Natural Resources using Geospatial Technologies  

Chapter from NRSC/ ISRO  

 

5.1. Introduction 

 

For any nation, effective utilization of natural resources and their management are extremely essential. Hence, there is 

a need to catalyze the planning process at grassroots level. Land is a limited resource and has pressure from social, 

economic and environmental needs, including urbanization, industrialization, mining, transportation, rural development, 

protection of environmentally sensitive zones and resource areas. Unplanned development in rural, peri-urban areas 

and that in the vicinity of national and state highways also has adverse social, environmental and health hazards. 

Spatial planning in rural areas is of paramount importance in order to have well-designed rural communities, as well as 

scientific and orderly disposition of land resource. This would in turn, foster economic development and contribute to the 

ease of living along with improvement in the quality of life.  

 

Developmental planning is a complex process of decision making based on the information about the status of 

resources, socio-economic conditions and institutional constraints. Reliability of the databases, both the spatial and 

non-spatial, is therefore crucial to the success of the developmental planning. Hence, it is necessary to understand 

various elements of Gram Panchayat and their interrelationship for ecological planning. 

 

The conventional techniques employed to provide spatial information on natural resources are highly tedious, time 

consuming and more often subjective; whereas satellite remote sensing with synoptic and regular coverage has the 

requisite potential to provide up to date information in a timely and more objective manner. Remote sensing (RS), 

Geographic Information System (GIS) and Global Positioning System (GPS) constituting the emerging field of 

geospatial technology offer great promise for generating spatial information on natural resources at national and 

subsequent disaggregated levels. With advancements in space technology, availability of high resolution data and 

advanced processing techniques, the remote sensing technique has become a powerful tool for mapping and 

monitoring of natural resources. These techniques have immense potential for providing spatial information on natural 

resources resource mapping and monitoring at regular intervals.  

 

GIS is a powerful tool for integrating natural resources for development of spatial decision support systems. Thus, 

geospatial technology along with Information and Communication technology (ICT) has become a very useful technique 

and powerful tool for providing spatial information including development of land use information systems, towards 

decision making. Further, the system is also highly useful for updating and monitoring the dynamics of land use 

changes through the monitoring capabilities of the multi-temporal remote sensing data. Remote Sensing in conjunction 

with Geographical Information System (GIS) and other IT tools is also emerging as flexible, efficient, speedy, cost-

effective and reliable technology for obtaining information on natural resources analysis and modeling. It is an integral 

part of data management in large number of applications. Spatial information - images and maps, forms the foundation 

and basis for the most planning and implementation of developmental activities; infrastructure development; disaster 

management support; environmental monitoring; natural resources management and many other national activities. 

Over the last two decades remote sensing and GIS have been widely used for the preparation of different types of 

thematic layers and integrating them for different applications that include land and water resources planning, 

agricultural applications, water resource management, disaster management, forestry applications, watershed 

management and urban applications etc.  

 

The present study focuses on the inventory and analysis of natural resources for Shankaranarayana Gram Panchayat 

in Kundapura taluk, Udupi district, Karnataka (Figure 5.1). Shankaranarayana Gram Panchayat is one among the 32 

pilot GPs identified under the GPSDP project initiated by MoPR, Govt. of India. 
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Figure 5-1 Study area location map for pilot GPs of Karnataka under GPSDP 

5.2. Objectives 

 

As the information on natural resources of a region is crucial to any planning process, the present study was taken up with 
the following objectives: 
 

1. Providing very high resolution, high resolution and medium resolution satellite datasets along with natural 
resources information in the form of thematic layers viz., infrastructure layers, LU/LC, slope, drainage network & 
water bodies, contours, soil etc. 

2. Analysis of rain-fall and run-off estimation  
3. Generation of Land and Water resource development plans 

  

5.3. Inventory of Natural Resources using High Resolution Satellite Data 

 Potential tools such as remote sensing and GIS techniques are utilized for generation of various thematic resource maps 
in conjunction with collateral data. Data integration and generation of development plans are carried out in Geographic 
Information System environment. 

  

5.3.1. Satellite datasets / Thematic database for developmental planning 

  

Satellite data from CARTOSAT-1, IRS P6 LISS-IV, IRS-1D LISS III datasets and other collateral data form major source 
for preparation of various thematic maps as spatial database. The data acquired from the multi-spectral sensors LISS IV 
(5.8 m resolution) and CARTOSAT-1 (2.5 m resolution) of the Indian Remote Sensing Satellite (IRS) series are extensively 
used for generating spatial databases. The data needed for this study is studied in detail and the collected primary maps 
have been grouped into hydro-geomorphological, topographical, land use/land cover, hydrology and socio-economic 
parameters (Table 5-1). Subsequently, these primary maps are used to produce utilitarian types of maps to serve planning 
decisions. They are derived, in some cases, by direct translation of single thematic map and in others by combination of 
two or more thematic maps or chosen parameters of the different themes (Table 5-2). Natural resources data representing 
environmental status of the study area that were generated under various national level projects at 1:50,000 scale was 
considered for the present study and are presented below. The database was standardized for integrated analysis under GIS 
environment. 
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Table 5-1: Information sources for development planning 

Data/map Source Spatial/Non-spatial Scale  

Digital Elevation Model CARTOSAT Stereo data Spatial 10 m 

Contour CARTODEM Spatial 5m 

Geological map 
Rajiv Gandhi National Drinking 

Water Mission, NRSC 

Spatial       1:50K 

Geomorphological map Spatial       1:50K 

Structures/Lineaments Spatial 1:50K 

Soil Texture NRIS, NRSC Spatial  1:50K 

Ground water potential map  NRSC Spatial 1:50K 

Ground water quality bore well 

location map 
 NRSC Spatial 1:50K 

Land use/ Land cover High-resolution data Spatial 1:10K 

Drainage map and Surface 

water bodies 
High resolution satellite data Spatial 1:10K 

Meteorological data IMD Spatial 
25 km 

grid 

Settlement  High-resolution data Spatial 1:10K 

Infrastructure  High resolution satellite data Spatial 1:10K 

Gram Panchayat boundary NIC Spatial 1:50K 

Village boundaries  NRSC Spatial 1:50K 

 

 

Table 5-2 Derived spatial databases required for planning 

Derived map Theme map Remarks 

Contour/Slope 
Topographical map/IRS PAN 

stereo data 
Derived from DEM 

Groundwater potential 

Geology, Geomorphology, 

bore well, Lithology and yield 

data 

Integration of 

thematic maps and 

point database 

Water Resource Development 

Plan 

Slope, soil map, land use, 

drainage order, lineament, 

Runoff Potential  

Multi Criteria 

analysis 

Land Resource Development Plan 

Slope, soil map, land use, 

Ground Water Potential, 

Geomorphology  

Multi Criteria 

analysis 

 

 

5.4. Satellite Data Used 

High resolution satellite datasets (5.8m and 2.5m) and Digital Elevation Model (DEM) were used for preparation of 

spatial thematic layers for Shankaranarayana GP.  

 
5.4.1. High Resolution Satellite Data (HRS data) 

 

IRS LISS-IV MX of 5.8m spatial resolution acquired during 2018-19 (Figure 5.2) and merged product of CARTOSAT-1 
PAN and IRS LISS-IV Mx datasets acquired during 2015-16, from SIS-DP Phase-II in Natural Colour Composite i.e. NCC 
mode of 2.5m spatial resolution were used for GPSDP planning (Figure 5.3).  
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5.4.2. Digital Elevation Model (DEM)  

 

Figure 5-2 Shankarnarayana GP as seen through HRS data in FCC mode (5.8m) 

Figure 5-3 Shankarnarayana GP as seen through HRS data in NCC mode (2.5m) 
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DEM is one of the important parameters for developmental activities and was derived from CARTOSAT-1 stereo data. 
The elevation data is very much essential for generation of slope and contour maps, which are essential requisites for 
spatial planning purposes. DEM of the study area is shown as Figure 5.4.  

5.5. Spatial Layers 

 

Spatial layers representing the synoptic view of GP were generated at 1:10,000 and 1: 50,000 scales. 
 

5.5.1. Settlement and Transportation Layer 

 

For Shankaranarayana GP, Settlement and Transportation Layer generated using HRS data at 1: 10,000 scale (Figure 5.5). 
The statistics of road types and Settlement categories are given in Tables 5.3 and 5.4 respectively. Rural settlement growth 
in different directions can be analyzed using satellite data more explicitly.  
 

Table 5-3 Road length for different Road categories in Shankaranarayana GP 

S.No. ROAD CATEGORY ROAD LENGTH (KM) 

1 State Highway 10.05 

2 Village Road 47.51 

3 Cart Track 14.18 

4 Foot Path  02.40 

  TOTAL 74.14 

 

  

F
ig

u

Figure 5-4 Digital Elevation Model of Shankarnarayana 
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Table 5-4: Areal spread of different Settlement categories in Shankaranarayana GP 

S. No. Settlement CATEGORY Area (ha)  

1 Village Settlement (VS) 57.95 

2 Mixed Village Settlement (MV) 73.06 

3 Built up (Rural) 8.02 

4  Hamlet & Dispersed Household (HD) 91.95 

 TOTAL 230.98 

 

5.5.2. Land Use Land Cover Map (1:10,000 scale) 

 

High resolution satellite datasets of CARTOSAT-1 PAN and IRS LISS-IV Mx datasets of acquired during 2015-16, from 

SIS-DP Phase-II were merged by data fusion and utilized for preparation of detailed Land Use / Land Cover (LULC) map 

of Shankaranarayana GP at 1: 10,000 scale (Figure 5.6). This was used in Natural Colour Composite i.e. NCC mode of 

2.5m spatial resolution. This LULC map was updated using IRS LISS-IV MX of 5.8m spatial resolution acquired during 

2018-19. Onscreen visual interpretation technique was adopted in GIS environment for delineating boundaries of various 

classes using ArcMap 10.5 software. Overall, the GP area was divided into 6 major classes, namely, cropland / agricultural 

plantations, forest /forest plantations, settlement, wasteland, water and other land use / land cover classes. These classes 

were further subdivided into sub-classes as indicated in Table 5.5. Majority of the area under Shankaranarayana GP is 

under forest (1602.06 ha), followed by agricultural plantations/orchards (1221.85 ha). These two classes cover about 3/4th 

of the entire GP area (74.5%). Crops occupy an area of 344.3 ha.  

    

 

Figure 5-5: Settlement and Transportation Network of Shankarnarayana GP 
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The settlement / built-up area in the GP covered about 230.98 ha, which was further delineated as village settlement 

(57.95 ha), mixed village settlement (73.06 ha), built-up rural (8.02 ha) and hamlet & dispersed household (91.95 ha). 

Wastelands occupied 219.81 ha area, comprising of scrub land dense (21.65 ha), scrub land sparse (193.7 ha), and 

barren/rocky area (4.46 ha). Water bodies covered an area of 95.7 ha. Other LULC classes covered the remaining area 

of 72.68 ha (Table 5.5). 

 

 

Table 5-5 Area estimates of various LULC classes in Shankaranarayana GP (1:10k map) 

S.No. 
CLASS CATEGORY / 

NAME 

AREA 

(Ha) 

A. CROPLAND/AGRICULTURAL PLANTATIONS 

1 Crop Land (CL) 344.30 

2 

Agriculture Plantation / Orchards 

(AP) 1221.85 

Sub-total 1566.15 

B. FOREST / FOREST PLANTATIONS 

3 Forest 1602.06 

4 Forest Plantation 0.38 

  Sub-total 1602.44 

C. SETTLEMENTS 

5 Village Settlement (VS) 57.95 

6 Mixed Village Settlement (MV) 73.06 

7 Built up (Rural) 8.02 

8 

Hamlet & Dispersed Household 

(HD) 91.95 

Sub-total 230.98 

Figure 5-6: LULC map of Shankarnarayana GP at 1:10k scale 
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D. WASTELAND 

9 Scrub Land Dense 21.65 

10 Scrub Land Open 193.70 

11 Barren/Rocky 4.46 

Sub-total 219.81 

E. WATER 

12 River / Stream / Drain 83.48 

13 Lakes / Pond (LP) 1.03 

14 Canal 10.75 

15 Reservoir / Tanks 0.44 

Sub-total 95.7 

F. OTHERS 

16 Transportation 66.35 

17 Mining / Industrial 6.33 

Sub-total 72.68 

TOTAL 3787.76 

 

5.5.3. Drainage network & surface water bodies 

Rivers/streams are natural course of water flowing on the land surface along a definite channel and its spatial distribution 
in the GP is shown as Figure 5.7. The statistics of drain length are given in Table 5.3. Areal spread of Surface water bodies 
is given in Table 5.6. 

 

Table 5-6 Statistics of drain length for Shankaranarayana GP 

S.No. DRAIN CATEGORY DRAIN LENGTH (KM) 

1 River  6.32 

2 Stream 3.87 

3 Drain 49.04 

4 Canal 10.24 

  TOTAL 69.47 
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5.5.4. Slope Map 

CARTODEM was used for generation of the slope layer and it plays an important role in developing the Land and Water 
Resource Development Plans (Figure 5.8).  

 

Figure 5-8: Slope map of Shankaranarayana GP 

Figure 5-7 Drainage and surface water bodies of Shankarnarayana GP 



 

Gram Panchayat Spatial Development Plan-2020 Shankaranarayana 

60    

 

 

 

5.5.5. Geomorphology Map 

Hydro-geomorphological maps depict major geomorphic units, landforms and provide an understanding of the processes 
relating to groundwater occurrence as well as groundwater prospects. Geomorphological map was updated based on the 
morphological expressions in the high resolution satellite data and other collateral data (Figure 5.9).   
  

5.5.6. Soil Texture Map 

Spatial distribution of soil texture in Shankaranarayana GP is shown in Figure 5.10. Majority of the area under GP has 
loamy sand soil texture. Other soil texture types in the region include clay loam and gravelly sand. 
 

Figure 5-9: Geomorphology map of Shankarnarayana GP. 
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Figure 5-10 Soil texture map of Shankaranarayana GP 

 

5.5.7. Contour Map 

Contours at 5m contour interval generated using CARTODEM are shown in Figure 5.11. 
 

  

Figure 5-11 Contour map of Shankarnarayana GP 
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5.6. Derived spatial layers 

5.6.1. Proximity analysis 

 

In order to analyze the proximity of Shankaranarayana GP to nearest towns, Kundapura and Udupi, distance 

buffers were overlaid from Shankaranarayana for a distance of 5km, 10 km, 20km and 30 km (Figure 6.1).  

 
Figure 5-12 Proximity of Shankaranarayana GP to nearest towns 

5.6.2. Agriculture Map 

 

Agricultural areas under Gram Panchayat were derived from LU/LC layer at 1:10,000 scale (Figure 5-13) depicting crop 
land and agricultural plantations. 
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5.6.3. Ground water quality Bore well location map  

Ground water quality map shows bore well location (Figure 5-15 and ground water quality parameters are given in 
Table 5-7. 

Figure 5-13 Agriculture Map of Shankarnarayana GP 

Figure 5-14 Ground water Quality borewell location map of Shankarnarayana GP. 
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Table 5-7: Ground Water Quality Parameters – Shankaranarayana GP 

Sr.No pH HARDNESS FLUORIDE CHLORIDE IRON NITRATE 

24 7.00 75.00 0.20 0.00 0.30 10.00 

25 7.00 85.00 0.10 0.00 0.20 5.00 

26 7.00 80.00 0.10 0.00 0.30 10.00 

28 7.50 120.00 0.20 0.00 0.30 10.00 

33 7.00 90.00 0.20 0.00 0.20 10.00 

37 6.50 15.00 0.10 0.00 0.10 10.00 

38 7.00 80.00 0.10 0.00 0.50 5.00 

39 7.00 75.00 0.10 0.00 0.30 5.00 

42 7.00 95.00 0.10 0.00 0.20 10.00 

 

5.6.4. Ground water potential map 

Availability of groundwater cannot be assessed directly from remotely sensed data. Hence, its presence must be inferred 
from manifestation of surface features which act as an indicator of groundwater. Ground water potential map generated 
under Rajiv Gandhi Drinking Water Mission carried by NRSC was used for planning purpose after updating with high 
resolution satellite data (Figure 5-14). 

5.6.5. Rainfall & Runoff estimates 

The rainfall data for Shankaranarayana has been obtained from IMD Daily Gridded Rainfall Data Set Over India with grid 
cell size of (0.25 x 0.25 degree). The annual rainfall of Shankarnarayana varied between 3575mm to 4944 mm during 
the period 1979-2010 indicating the temporal variability.  
Runoff is a general term to indicate the accumulation of excess rainfall, which traverses over surface/sub surface and 

occurs when rainfall intensity is greater than the rate at which it is able to infiltrate the soil. In this study, one of the most 
widely used technique USDA Natural Resources Conservation Service (NRCS) Curve Number (CN) method was used for 
assessment of runoff potential for GP (USDA-SCS, 1985). The spatial distribution of runoff in the study area was 
computed. Quantitative assessment of runoff serves as basic information for adopting suitable soil and water conservation 
measures in a watershed/Gram Panchayat. The rainfall and runoff estimates have been given in Table 5-8 From the table 
it is seen that the runoff coefficient varies between 0.18 to 0.28 

 

Figure 5-15 Ground water potential Map of Shankarnarayan GP 
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Table 5-8 Temporal variability of Rainfall and Runoff estimates for Shankarnarayana GP 

year Rainfall Runoff Rainy-day year Meteorological 

Year 

runoff 

coefficient 

1979 3574.5 727.2 126 1979 Dry 0.20344 

1987 3966.8 830.4 149 1987 Normal 0.20934 

1988 4123.3 932.2 141 1988 Normal 0.22608 

1989 4003 783.1 146 1989 Normal 0.19563 

1991 4859.1 1293 137 1991 Normal 0.2661 

1993 4241.9 949.3 148 1993 Normal 0.22379 

1995 3915.2 897.7 137 1995 Normal 0.22929 

1996 3780.1 813.1 142 1996 Normal 0.2151 

1997 4473.8 1259.6 133 1997 Normal 0.28155 

1998 4943.5 1236.5 157 1998 Normal 0.25013 

1999 4566.9 1054.4 162 1999 Normal 0.23088 

2000 4339.6 956 149 2000 Normal 0.2203 

2001 4172.7 805.2 141 2001 Normal 0.19297 

2002 3580.5 667.6 151 2002 Dry 0.18645 

2003 3836.9 835.2 126 2003 Normal 0.21768 

2004 3944.5 791.1 148 2004 Normal 0.20056 

2005 4042.1 1102.7 116 2005 Normal 0.2728 

2006 4776.5 1189.8 142 2006 Normal 0.24909 

2010 4824.9 1011 180 2010 Normal 0.20954 

 

5.6.6. Household survey Data Analytics 

A few of the important Household survey data analytics are given below. 

 

Figure 5-17 Location of household survey Figure 5-16 Distribution of Household based on house type 
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Figure 5-19 Distribution of Household based on  
water supply availability 

 

 

 

Figure 5-20 Distribution of Household based on Toilet availability highlighting Kaccha House type 

5.7. Generation of comprehensive development plan for GP 

Conservation and sustainable management practices requires the adoption of basic ecological principles in the management 
of natural resources to ensure the sustainability. To improve the land resources, it is imperative to first improve the water 
resources of the region. So both the plans should complement each other. 
   

5.7.1. Water Resources Development Plan 

 

In the present study, WRDP has been achieved using a decision model that involves the logical combination of thematic 
maps as well as the ground and field knowledge shared by the Partner institution. The water resource development plan 
includes identification of suitable zones for taking up locale specific activities in the study area which are generally the 
areas, where certain type of water resource activity is recommended for implementation. Water conservation measures like 
check dam, percolation tank, bore wells, dug wells etc. fall under location specific activities. The main purpose of these 
activities is to improve the ground water condition within the GP area which means measures need to be taken to store the 
water as well as allow water to percolate in to the ground by holding the water in water harvesting structures as much as 
possible.  
 
In order to identify the suitable zones for location of recharge structures, different thematic layers viz., drainage network 
with drainage order buffer map, soil, slope and land use/cover and runoff potential were integrated. Subsequently, zones 
in which the defined conditions of the different thematic layers were fulfilled are identified for location specific activity. 
The guidelines for the selection of suitable zones for planning location specific activities are adopted from literature 
(IMSD, 1995). The water resource development is shown in Fig. 5-20 
 

Implementation strategies of some of the recommendations for improving water resources are given in detail 
 
 

5.7.1.1. Rainwater harvesting  

Figure 5-18 Distribution of household based on Solid waste 

Disposal highlighting Kaccha house types 
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Rainwater harvesting in the site has two components viz., harvesting the roof water and the other, harvesting the 

surface runoff. In addition, treated waste water is one important source of water. 

 

a) Roof Water Harvesting to meet drinking water requirement of villages  

Roof water from the buildings and other paved areas to be collected and stored in sumps for reuse and also for recharging 
the bore wells after filtering (using pebble, charcoal, sand beds). It would be advantageous to plan this activity while 
constructing any new building to collect as much roof water as possible and further for diverting this water to the sumps 
nearby and to the bore wells, after necessary filtering.  Designs in this regard need to be worked out separately, taking into 
consideration of the roof area, rain fall, slope etc.   
 
Roof water could be harvested by connecting the pipes and bringing the rainwater to a common pipe and then to sumps 
(size depends on roof area and requirement) after passing through filter beds. This water can be used for flushing, 
gardening, washing etc. For the new buildings under construction, harvesting of roof water, through sumps and recharging 
bore wells could be planned.  
 
b) Groundwater Recharging through rain water harvested: Some of the common suggestions for ground water 
recharge and rain water harvesting to be adopted are  

 Depth to Water levels during pre and post rainy seasons of all existing bore wells are to be monitored at regular 
intervals 

 All existing bore wells to be directly recharged (after filtering the roof water)  

 Existing drain / water ways should be cleaned & maintained and linked  

 Direct recharging of bore wells will help in recharging depleted fractures and fissures to have sustainable yield from 
bore wells  

5.7.1.2. Surface Water Harvesting 

Surface water may be harvested near bigger settlement and stored in ground level reservoir which can be subsequently 

pumped to an overhead tank after treatment and supplied.  

 
5.7.1.3. Setting up of STPs  

Setting-up of small STPs to recycle waste water which can be used for secondary uses like gardening, industrial 

cooling, flushing and other secondary purposes. A dual water supply system can be planned within the GP for potable 

and non-potable water separately, as a viable option to minimize the pressure on fresh water supply. 

 

5.7.1.4. Construction of proposed structures / measures - Check Dams  

Small barriers or dams constructed of stone, bagged sand or gravel, or other durable material across a 

stream/drainage. Creation of check dams is helpful for micro irrigation as well as underground water recharge. 

Proposed on the 2nd and 3rd order streams along the foot hill zones and in the areas with 0-5% slope. Chain of such 

check dams along the stream helps in storing rain water which can be subsequently used for irrigation and replenish the 

ground water.  

 
5.7.1.5.Rejuvenation/ Restoration/ Desilting of Tanks:  

The Rejuvenation / Restoration / Desilting of tanks is recommended for all bigger tanks which are partially silted up. Lakes 
are created basically for hydrological reasons for checking floods, recharging and maintaining the ground water table. 
They also act as sediment traps, prevent clogging up of natural valleys and reduce erosion by regulating runoff. Lakes and 
Tanks belong to wetland ecosystem and have a larger biological and ecological role. Hence, measures for rejuvenation / 
restoration / desiltation of tanks and lakes in the Gram-Panchayat will definitely build up ground water resources. 
  

5.7.1.6. Drip irrigation 

Drip irrigation systems deliver water directly to a plant’s roots, reducing the evaporation that happens with spray watering 
systems. Timers can be used to schedule watering for the cooler parts of the day, further reducing water loss  Properly 
installed drip irrigation can save up to 80 percent more water than conventional irrigation, and can even contribute to 
increased crop yields. 
 

5.7.1.7. Farm Ponds / dug out ponds 

https://extension.umass.edu/vegetable/articles/overview-drip-irrigation
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Capturing and Storing Water in small to medium sized Farm Ponds is another method of storing water. Polythene sheets 
were used to reduce the seepage / infiltration losses. Many farms rely on municipal water or wells (groundwater), while 
some have built their own ponds to capture and store rainfall for use throughout the year. Properly managed ponds can 
also help to minimize their impact on the surrounding watershed. This practice may be further encouraged to sustain 
horticulture, flori-culture & vegetable growing. 
 
 

5.7.2. Land Resources Development Plan (LRDP)  

 
In the present study, LRDP has been achieved using a decision model that involves the logical combination of thematic 
maps as well as the ground and field knowledge shared by the Partner institution. For arriving at the suitability of a 
particular land use activity in the study area, thematic maps viz. land use/cover, soil, slope and groundwater potential maps 
which were generated using remote sensing and GIS were integrated. Expert’s knowledge and the field situation was also 
considered for formulating the alternate landuse plans. Methodology adopted from the GIS based land use planning project 
initiated in India entitled ‘Integrated Mission for Sustainable Development’, which generates, analyzes and integrates 
natural resource thematic data in 1:50000 scale, together with satellite remote sensing data has also been a guiding factor 
in the development plan formulations (IMSD, 1995). The land resource development is shown in Fig. 5-21.    

 
5.7.2.1. Land Resources Development Plan general guidelines 

 

 Improved Agro-horticulture / Agro-forestry practices (Horticulture Forestry plantations with interspaced 
cultivation) to bring better returns than the field crops.  

 

 Intercropping in horticulture plantations with vegetables in both seasons may bring better benefits to farmers. 
Different drought resistant tree-species are recommended for forest nurseries.  

 

  

Figure 5-21 Water resource Development Plan 



 

Manipal School of Architecture and Planning 

 

69 

 

C
h

a
p

te
r:

  
 

 

5.7.2.2.Soil and water conservation measures:  

The surface run off could be channelized to recharge the existing and failed bore wells after due filtering. Soil 
conservation measures such as boulder / vegetative checks in the upper reaches, terracing of the sloppy areas; contour 
trenches; pits around trees could also be taken up in open areas.  Vegetation cover to be improved with planting of trees, 
plants, etc. within the open spaces in the village settlement area 

1) Fodder / Tree Plantations: These are suggested in the marginal lands with poor groundwater potential areas and not 
able to sustain crops. The open forest areas may be converted into grazing lands by over seeding grasses and fuel wood 
species and these are recommended to meet the demands of local cattle feeding and fuel requirement of local people.  

2) Afforestation: Afforestation is proposed in the forest blanks / open forest areas to increase the density of vegetation. 
These gaps may have been caused due to several reasons which include grazing in the initial stage and unauthorized 
tree felling. The economic forest plantations are suggested for compensating forest degradation.  

 

3) Wasteland development: Land with or without scrub (Scrub Lands) come under this category. Over seeding of grasses 
and agro-forestry plantation are recommended on upland with or without scrub. Water conservation and harvesting 
structures like loose boulder check dam’s / Rock dams using available local stones in middle slopes that will help in 
raising soil moisture. In higher slopes at higher reaches brushwood dams and rubble dams will arrest soil erosion. 

 
4) Crop cultivation based on soil texture Sandy soil is not good for plants. However, Melon and Coconut can grow in 

sandy soil. If water is available for irrigation, then crops such as pulses Millets can be grown.  
 

5) Setting up of Industry: Setting up of small scale industry  
 

 

5.7.3. Recommendations & Suggestions for improving natural resources in Shankarnarayana GP 

 SN has about 42% area under forest and forest plantations which needs to be protected and conserved and it is an 
area of no development. However, water structures viz., farm ponds have been suggested within the forested area. 
Soil and water conservation measures are a must to arrest landslides etc. 

 Agricultural plantations mostly coconut plantations are the next major category which requires adoption of better 
management practices to improve its yield as well as setting up small scale industries for increasing the livelihood 

Figure 5-21 Land Resource Development Plan 
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of the locals. Here in these areas, farm ponds, recharge pits around the trees, percolation pits have been suggested 
based on the soil category. 

  This area has only one crop during Kharif, which can be increased to grow vegetables/pulses in the summer with 
appropriate water resources planning. 

  A buffer for river (250m) has been considered as an area of no development but allowing the existing landuse and 
settlement to continue. 

 Fodder crop development has been suggested in the scrub lands to increase the fodder for the livestock. For this 
Dug out ponds are to be constructed within this area. 

 Check dams & Nalabunds have to be constructed on the 1st order & 2nd order streams at confluence point of higher 
order streams. 

 Dug wells / bore wells have been suggested within the Valley fills and dissected pediments  

 Roof water harvesting measures suggested for the buildings/houses within the settlements / Rural Built-up / 
Hamlets & dispersed households. 

 In this GP, mixed settlements are commonly found, a house in the midst of plantations. In this case, both can be 
developed. 

 

 Solar power for street lighting, suitable expansion of roads and improve road connectivity for ease of movement  
 

 The strategic planning is defined as the future directions for the development of land and water resources in the GP 
establishing the long-term objectives and mobilizing the financial resources and government policy to achieve 
hierarchical goals. Further, involvement of local people is quite necessary as part of education, awareness and 
consensus. Implementation, monitoring and maintenance of the schemes and evaluation of implemented schemes 
for their end benefits are also the part of strategic planning activities.  

 

 For successful implementation of land and water resource development plan in the study GP, suitable working 
scale needs to be identified for data analysis and implementation within the GIS framework. Most of the 
implementation by the implementing authorities of the government is being carried out with cadastral maps. The 
large-scale cadastral maps overlaid on the action plan details would be the best format for implementation.  
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6. History and Heritage- Loka 

 

6.1. History of South Canara 

 

Karnataka's history has presented here briefly. The time-line traces back to the 3rd century, and it also talks about the 

current administrative bodies in the region. Traditionally, it is believed that parts of Karnataka were subjected to the 

Nandas and the Mauryas. Maurya Chandragupta is believed to have visited Shravanabelgola and spent his last years 

there. Satavahanas rule started from 250 BC and went up till 230 AD. The Gangas and the Kadambas ruled from c.345 

AD; the Chalukyas of Badami in Bagalkot district (c.540 to 753 AD) overthrowing the Kadambas and subjugating the 

Gangas; the Alupas ruling in the coastal region as minor rulers for more than 1000 years; the Rashtrakutas of Malkhed 

from Gulbarga district (753 to 973 AD) succeeding the Badami Chalukyas, and they, in turn, were overthrown by the 

Chalukyas of Kalyana (973 to 1189A.D), ruling from modern BasavaKalyana, in Bidar district. The Gangas who continued 

in the Southern parts, earlier as sovereign rulers (350 to 550 A. D) and later as allies or feudatories of either Badami or 

Malkhed rulers till 1004 AD, paved the way for the Chola rule when their territory viz., Gangawadi-96,000 (Southern 

Karnataka) was occupied by the Cholas. The Cholas, who dominated over Southern Karnataka from about 1004 AD, 

were overthrown by Hoysala Vishnuvardhana in circa 1114 AD. During the KalyanaChalukya rule came the Kalachuri 

Interregnum (1162-1184). It witnessed Basava and his Veerashaiva movement. The KalyanaChalukyas were 

overshadowed by their feudatories, viz., the Sevunas of Devagiri and the Hoysalas of Dwarasamudra, who divided 

Karnataka between themselves; when the armies of the Delhi Sultanate overthrew these two dynasties, the Vijayanagara 

Empire (1336) and the Bahamani Sultanate (1347) came to rule over Karnataka. The former had control over the greater 

part of Karnataka. Of the five Shahi Sultanates, which succeeded the Bahamanis, Bijapur's dilshahis (1489-1686) and 

the Baridshahis of Bidar (1504-1619), who held sway over northern parts of Karnataka and at a later stage, the former 

dynasty overthrew the latter. The city of Vijayanagara was sacked by the combined Shahi forces of Deccan in 1565. They 

fled away Vijayanagara commander Venkatapatiraya and Tirumalaraya decided to shift the empire's capital first to 

Penugonda (1565), and later, to Chandragiri both in Andhra Pradesh and subsequently to Vellore (Tamilnadu), beyond 

the frontiers of Karnataka. It continued as capital till 1646. Of Vijayanagar's successors in Karnataka, among their 

numerous feudatories, the Mysore Odeyars, ChitradurgaPalegars, MagadiPalegars, and the Keladi Nayakas were the 

most important. The northern regions were under the control of the Adilshahis of Bijapur till 1686, when they were 

overthrown by the Mughals. With the weakening of the Mughal power in the north, the Marathas came to control 

Karnataka's northern districts. Haidar Ali, who usurped power from the Odeyars of Mysore in 1761, captured both Keladi 

and Chitradurga Kingdoms in 1763 and 1779 extended his sway over Mangalore. Later, Karnataka came under British 

rule immediately after Tipu's overthrow, Haidar's son, in 1799 and the Marathas in 1818, when the Peshwa was defeated 

by the British. But after having been subjected to several administrations during the British rule and witnessed active 

participation in the freedom struggle for Self-rule, it became a single State in 1956, and in 1973 it was renamed 

'Karnataka.'  

 
6.2. Historical timeline of rulers in South Canara  

 

South Kanara was annexed by the British East India Company following the defeat of Tipu Sultan in the Fourth Mysore 

War 1799 and along with North Kanara formed the district of Kanara in the Madras Presidency. In 1859, Kanara was split 

into two districts, North and South. North Kanara was transferred to the Bombay Presidency, and South was retained by 

Madras. Mangalore was the administrative headquarters of the district. The district covered an area of 10,410 square 

kilometres (4,021 sq. mi).  
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6.2.1. Historical time-line of rulers in South Canara 

 

  

Sr. 
No. 

Ruling 

Period 
Map 

 Sr. 

No. 

Ruling 

Period 
Map 

1 

Starting 

Period 

around 

3 BCE 

Figure 6-1 Shatavahana Empire 

 

5 

CE. 

757 – 

973 

 

 Figure 6-2 Ratrakutha of Malakeada 

2 
CE. 325 

- 540 

   Figure 6-3  BanavasiKadamba 

 

6 

CE. 

973 – 

1198 

 

Figure 6-4 Chalukyas of Kalyana 

3 
CE. 325 

– 999 

  Figure 6-5 Gangas of Talakad 

 

7 

CE. 

1198 – 

1312 

 

Figure 6-6 Sevunas of Devagiri 
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4 
CE. 500 

– 757 

Figure 6-7 Chalukyas of Badam 

 

8 

CE. 

1000 – 

1346 

 

 

Figure 6-8 Hoyasalas of Dwarasamudra 

9 

CE. 

1336 – 

1565 

Figure 6-9 Vijayanagara 

 

13 

CE. 

1399 – 

1761 

Figure 6-10 Odeyars of Mysore 

10 

CE. 

1347 – 

1527 

Figure 6-11 Bahmani 

 

14 

 

 

 

 

 

 

CE. 

1588 – 

1779 

Figure 6-12 Nayakas of Chitradurga 

11 

CE. 

1490 – 

1686 

Figure 6-13 Sultans of Bijapur 

 

15 

CE. 

1761 -

1799 

 

Figure 6-14 Sultanate of Srirangapatana 



 

Gram Panchayat Spatial Development Plan-2020 Shankaranarayana 

76    

 

 

 

12 

CE. 

1500 – 

1763 

 

Figure 6-15 Nayakas of Kelaedi 

 

16 

CE. 

1800 – 

1831 

 

Figure 6-16 Mysore Odeyars 

 

17 

CE. 

1831 -

1881 

 

Figure 6-17 British Takeover 

 

 

  

18 

CE. 

1881 – 

1950 

 

Figure 6-18 Mysore Wodeyars 

 

 

  

19 

CE. 

1956 – 

Present 

 

Figure 6-19 Karnataka Govt 

 

 

  

(Source: Dreiser, T. (2015). Chapter Ii. Sister Carrie. 
tps://doi.org/10.9783/9780812291575.12) 

 

Figure 6-1 Evolution of Tulunadu_: Udupi study report 
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6.3.   History of Udupi District at a Glance  
 

Udupi is one of the twenty-seven districts in the state of Karnataka. 

It was formed on August 24, 1997, carved out of the erstwhile 

Dakshina Kannada (South Kanara) community with three taluks, 

namely Udupi, Karkala, and Kundapura. Udupi city is the District 

Head Quarters. Administratively, the district has 248 villages, 146 

GPs, one city municipality (Udupi city), two town municipalities 

(Karkala and Kundapura), and one town panchayat (Saligrama). 

Udupi is sheltered by the Western Ghats and bordered by the 

Arabian Sea in the east. Due to the natural setting, Udupi district is 

blessed with abundant rainfall, fertile soil and ample vegetation. The 

community is well known for Yakshagana- a fabulous costumed 

dance-drama form, Kambala- the sport of buffalo racing by farmers, 

Kori-Katta (Cock Fight), and Bootha Kola. The district is a hub for 

Cashew Processing Industries and outsourcing companies. 

Historically, the culture of other regions influenced and fused with 

the local culture and evolved into a distinctly different culture from 

other cultures known as Tuluva culture. Tuluva culture got a lot of 

importance at the Vijayanagar Empire's time in the early 14th 

century. The Udupi district, along with Dakshina Kannada, was, after 

that, commonly known as "Tulunadu." Tulu was the spoken 

language of the people. Tuluva culture is known for nature worship, 

particularly Naga-Aradhana-snake worship and Boota-Aradhana- 

spirit worship. The district is also known for the birth of the Advaithaphilosophy of Shankaracharya in the ninth century 

and the Dwaithaphilosophy of Madhwacharya in the thirteenth century. The community now has more than 50 important 

temples, 12 churches, 10 mosques, and a Jain religious basis. 

 

 

6.3.1. Saptakshetra – Parshurama Kshetra 

 

The sapta-kshetra region is 409 kms which includes: 

 Gokarna 

 Kolluru 

 Shankaranarayana  

 Koteshwara 

 Kumbhakashi 

 Udupi 

 Subramanaya 

The legend behind this region is the retrieval of 

Western coast from the sea, by Parasurama, a warrior 

sage. It suggests that Parasurama, 

an Avatar of Mahavishnu, threw his battle axe into the 

sea. As a result, the land of Western coast arose, and 

thus was reclaimed from the waters.  

 

 

6.3.2.  Varahi River  

 

Varahi River, located in Kudapura, originates and flows through the Western Ghats. It is also known as Haley or Haladi 

river in downstream areas. The river joins the Arabian sea after flowing through Halady, Basrur, Kundapura, and Gangolli 

and later joins with the Souparnika River, Kedaka River, and Chakra River, and Kubja River, which are known as 

Figure 6-2 Udupi District Tourism Map Source: District 

Government Website 

Figure 6-3 Satellite Image, (Source: Google Maps) 
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Charvaka Ivas as their preaching, the Kroda Maharshis abandoned the Shivasana completely as heresies. At the same 

time by the gods of Indradei to co-operate and follow Jamadagni, lomasa, mandavya, and Agastya four saints in the 

sages virarattasurara capital caturdikkugalalli holy isolated places, choosing a different Shankaranarayana God's great 

tapassannacarisida Agastya Maharishi sankarsanatmakana the aghoranannu about the mandavyanamaka sage 

abhinaya the pradyummatmaka sadyojatanannu Jamadagni sage aniruddhatmakana the vamadeva him about the 

lomasa Muni vasudevatmakana the tatpurusa my devotion to purvaka Meditating on the heartstrings. The influence of the 

simultaneous penance of the five Indradi goddesses who are growing and spreading to the world Move over to Vaikuntha 

and Kailash with Maharishi from Lord Krishtasasur to Lord Himself and the world, in Lord Shiva Offer the containers, and 

kill the wicked. He prayed to the deities of the Harihara, who were impressed with the devotion of Munipungavana, as a 

body of Shivayutthakasi. Surprising form If one sees the little part of the same body, Srimannarayana! Shankara! Sankara 

is wearing a beaded skull, holding the conch chakras and crowned. Even muni praised God in this way, the transcendental 

monotheism. 

He then prayed that Lokodara should be made a sermon on the slaughter of Khararattasura. Shri 

Shankaranarayana Tedakka should reside in these places for the devotional propaganda of the devotees who worshiped 

God because there is no difference among the Hariharas. Appreciating Pancha Munipunga's piety, he hoped that Sri 

Shankaranarayana would fulfill his conscience. 

The giants prepared for battle, knowing that they were all together in the five bodies in the vicinity of the capital of 

Khararattasura, in the same body of Rudra and Vishnu. The Karaladi ministers' advice who survived the misdeeds of the 

time was the age of Queen Renuka! In the five places where you have to fight in the Pancha Sankaranarayana, you must 

always be amid the military marches, defying the people's wishes, and ignorant retirement. Nodded. Fierce fighting took 

place on both sides of the battlefield. 

The bored gulls climbed down. Brahmadi deities, Gandharva, Munisheshthas, and all the people praised Sri 

Shankara Narainaruna with various voices, meditations, and meditations. 

Brahmadeva, who had joined the Rishis on this occasion, distinguished himself in Sri Sankaranarayana. "Hey, 

Kodadi Narayana invokes His presence in these five places where the darshan will gather the divine nature of the five 

sages. "In these places, the dual sex form, along with the celibacy of the Brahmadi, the river tirtha, the rivers of Kottirthita 

are all pure and peaceful.  

The great sage Maharshi preached by the great sage of Nara, the Birarattasuras, who are total atheists of this 

kind of fanaticism, have directly witnessed the people's discrimination. The moment of death was imminent. So, as he 

had prayed to Lord Shiva in the past, Harihara became a businessman, uniformly, to make his sacrifice. An enraged Sri 

Machchankaranarayana took Shula with the evil Rattasur and Kuttara from Purasura as a headdress to the earth. 

The world was very happy with the vicious monsters—decades of triumphs. Sivayoga in Magha Maasa every year 

nowadays in the penchant for penance, qurrattasura marsana, and the sacraments, the lord has attained the history of 

the lingam he has acquired in the past. The pilgrimage to Panchasankaranarayana Yatra dates back to the pre-Kalyuga 

period. These are the five places - 1, long after this crocodile fell, "Sankaranarayana," 2, the sacred Sankaranarayana 

position in the village of Machuttu. "Silver Sankaranarayanan" 5, in the silver village, was the area in the Averse village. 

No one knew this shrine. In this "Awarsay Shankaranarayana," Khadavas and Rattadi places of worship were performed 

by the priests. 

Most of the devotees visited these five places in the past, the shrines' shrines, which still stands in the cave at Krodagiri, 

where Lord Krishna gave Sri Sankaranarayana darshan. This place (Aditya: Adi Shankara Narayana is known as the 

place where Shankara Narayana Gennari is to be worshiped daily by the idol of the deity of the old age. This place is 

worthy of penance and greatness. 

Thus the Brahmin saw Kamadhenu standing on his own bouquet from the herd of cattle at his home one day, and 

then some Kaliyuga. That Brahmin saw. He left the pointer in a curiously tested source and looked up at the rocks like 

snow on one side. The elderly Brahmin came to his house, minding the amazing event as he watched the Brahmin. 

When Brahmadi came near the end of the Viratratasura, the angels, sages prayed that the cattle were milking 

uniformly and spreading them after prayer. Shri Shankara Narayana, the body physician, emerged as a linguist who 

looked like a diver, clean in the water and blue on the other side, diving into the lowlands of Kodagiri for the welfare of the 

world. Manimayya Prasadha, a beautiful and purely constructed mansion, was placed in Prasadam, where the deities 

came and offered Sri Shankara Narayana, without ever seeing him at the place. Likewise, the Siddhartha's came and 

praised the elephants. The symbol of the Holy Apostle's feet, which appeared as he dived down the hill, is still visible on 

the rock today. 
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At that time, the region was ruled by a devout Buddhist monk named "Kaulava," who had a very religious mind 

and alluded to an old Brahmin king. It was self-evident in the same subject as the precedent for the king. It is the kings' 

dream that the Harihara arises as a lingam where the Kamadhenu Milk is sucked and that the gender should be kept full). 

The king thus placed 2 containers of Ramadhan milking place. But curiously, within seven days, the vessels were removed 

on the third day, and the reality checked out that gender growth had stopped. The king built a temple decorated with 

Hema peaks for his mistake. Worshiping God and making the enthusiasts walk. The temple offered Umbil Uttaradhis and 

treasures for the temple. 

 
 

 
 

 

The temple is dedicated to 

gold and silver, and the history of the ancient Maharajas of ancient times is attributed to the temple's elevation. He was 

also interested in the rise of such famous temples in the area and took the initiative. While such kings' names may not be 

1820
• Anantha uddaravu built the present "sandhya mahartha" at his own expense

1947

• Shri kshetra published the mahatma book

1949
• The construction of Sri Subramanya devi temple, Sri Gauri Lakshmi Amma was inaugurated

1955
• Sri Anjaneya temple was built

1927

• The government adopted the new rule of "one reigious endowmwnt board" for the 
administration of temples and the practice of appointing summers to temples

1994 

• Structure of the koti tirtha lake was renovated and the call center garage was newly renovated by 
the government and the temple.

1960

• The purana pavilion was completed. 
The inauguration ceremony was performed by sri sridhara swami on 28-4-1960

1976

• The office building, the silver sankaranarayana deity building, the ceiling was built by sri narayana
shetter.

1989-91

• Srinivasa shetter and his family built a new school building, a bakkamantapa, east and south 
buildings.

1951

• The culinary school, the vasantha mala building, was renovated with the cooperation of devotees 
to repair the kottiertha lake.

• The first floor of the gateway was newly created by sri sankaranarayana temple, devotees and 
the government and trust

2004

• The newly built darbar booth was donated  by the elderly shettar family as offering. 

Figure 6-8 Swami Shridhar. Shree Shankaranarayana Kshetra Mahatma 
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7.3. The Demographic 

division of Kulunje 

Village 

 

The total population being 

1987 (male 911 & Female 

1076) with 65.48% being 

working population and 

34.52% is non-working 

population (Census 2011) 

which is far lesser when 

compared to 

Shankarnarayana village. The 

Growth rate calculated from 

2001-2011 is –5.2% and the 

population growth rate from 2011-2020 is 7.10%, where the average population growth rate can be calculated – 0.95 %. 

The Population can be projected for the next 30 years using the average growth rate of two decades which is 2189 by 

the year 2050. The geographical area of the village is 1440.7 Ha. With a total number of households of 411 as per 2011 

census and 441 as per 2020 panchayat records. The Literacy rate is 67.69% where 49.22% are Male and 50.78% are 

female. (figure 7.10). Kulunje village exhibits self-motivated interest towards progressive growth with higher literacy rate, 

lesser non-working population and higher rural to urban migration. Which can be encouraged towards leadership and 

entrepreneurial growth to achieve better economic development. 

 

 

7.3.1. The classification of working population in Kulunje village. 

 

The major working population in Kulunje village is engaged in various other means of employment 49.2% and the next 

large portion of main workers which is nearly 31.12% are engaged in Agriculture. The need for economic development 

can be understood by analyzing the share of marginal workers engaged in agricultural activity 94.81% who remain 

Figure 7-10 Graph Showing demographic division of Shankaranarayana village (Source: Office records 

of GP) 

Figure 77-11 Graph Showing economic division in Kulunje village (Source: Office records of 

GP) 
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unemployed for more than 6 months in a year. This indicates the need for Skill development to promote employment to 

improve income generation amongst these people. (Figure 7.11).  

 

7.3.2. The Socio-Economic infrastructure in Kulunje village. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analysis: 

• No opportunity for employment other than primary 

sector, hence almost half the population is non-working. 

• Irregular income 

• More engagement in informal sector. 

• Less opportunity to retain people with high education 

qualification 

 

 
Inferences on current Socio-Economic scenario – 
 

• The Administrative and Commercial Centre of the village is in Ward 4 of Shanakaranarayana village. 

• Lack of centralized data capturing and assessment at Panchayat level  

 

PARAMETERS  

Numbers & Approx. 

distance to the 

facility 

Education Facilities  

Govt. Primary School  3 

Govt. Middle School 2 

The nearest facilities that are not 

available within the village is 5-10km 

away 

Shankaranarayana & 

Hosangadi, 10+km 

away, Udupi & 

Kundapura, Ampar 

Govt. Primary School  3 

Govt. Middle School 2 

The nearest facilities that are not 

available within the village is 5-10km 

away 

Shankaranarayana & 

Hosangadi, 10+km 

away, Udupi & 

Kundapura, Ampar 

Health Care Facilities  

Primary Health Sub-center 1 

Family welfare center 1 

The nearest facilities that are not 

available within the village is 5-10km 

away 

Shankaranarayana & 

Hosangadi, 10+km 

away, Udupi & 

Kundapura, Ampar 

 

 

 

 

 

Figure 7-14 Graph Showing the gender wise economic profile of Kulunje 

village, (Source: Office records of GP) 

Table 7-2 Showing the number of Education and Health care facilities 

available within Kulunje village – Census 2011 

Figure 7-12 Map showing the Economic Facilities & opportunities 

located in the GP (Source: Base data – NRSC) 

Figure 7-13 Map showing the Economic Facilities & 

opportunities located in the GP (Source: Base data – NRSC) 
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Figure 7-17 Map showing the Natural Composite map along with the Social Infrastructure. 

7.4. Household Survey and Inferences 

In the given Figure 7.16, showing map of the GP ward boundaries along with the HH survey conducted is marked in pink. 

Enough household survey was conducted for each of the wards to understand the existing issues of each of the wards 

and address them accordingly 

                                            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7-18 Map Showing GP Ward boundaries and HH Survey locations  
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.  WARD WISE OCCUPATION 

Shankaranarayana Village - 

 

Ward 1 -Shankaranarayana Cashew Factory  

Ward 2 - 33% Households involved in Agriculture 

Ward 3 - Commercial center 6% Households involved in Agriculture 

Ward 4 - Commercial center, Rice Mill, Shankaranarayana Dairy, Hems Food Factory, 7% 

Households involved in Agriculture 

Ward 5 - Concrete Paver Industry, 39% Households involved in Agriculture 

 

Kulunje Village -  

Ward 1 -Kulunje Dairy, Mahalasa Oil & Flour Mill, 52% involved in Agriculture 

Ward 2 -Stone Crushing Industry, 75% Households involved in Agriculture 

 

 

A Household survey was conducted, 30 households in Shankaranarayana ward 1, 69 households in Shankaranarayana 

ward 2, 87 households in Shankaranarayana ward 3, 82 households in Shankaranarayana ward 4, 13 households in 

Shankaranarayana ward 5 and 63 households in Kulunje ward 2. From the sample survey, the Household size varies 

from 1 person per house to 11 people per house and the ratio of female population is higher by 5.45%. The percentage 

of BPL card holders is 78% whereas the remaining 22% are non-BPL card holders as shown in Fig 7.17. Many of the 

household's own ration cards. 

 

 

From the Fig 7.18. map, it is clear that the majority of the households are involved in the primary sector (agriculture), 

scope for other possible 

income generating activities 

can be derived from the 

existing resources. Few of 

the households carry out 

farming (cattle and poultry) 

activities as well, these can 

be enhanced further by 

providing enough land to 

carry out these activities. 

Due to the terrain as shown 

in Fig. 7.19, setting up large 

scale industries is not an 

option, as bigger footprints 

cannot be constructed here, hence there is a need to 

enhance the rural-rural linkage. The Nearby Villages 

are; Siddapura, Ampar, Balkur and Albady 

In all of these villages, cashew industries are present 

where people can go to for work, hence there is a need 

to improve public transport and infrastructure towards 

these villages. Another option would be to promote 

interaction between both villages at the collection zone, 

where markets can be set up and would prove 

beneficial to both villages.  

Marketing Channels – Rural primary markets, Assembly 

markets, Wholesale markets, Retail Markets 

 

 

 

7.5. Policies and Way Forward 

 

 

 

Figure 7-19 Pie chart showing ratio of BPL card holders 

and Non-BPL card holders 

Figure 7-20 Map showing number of Households involved in Agriculture – ward wise 

Figure 7-21 Map showing proximity to economically 

dependent villages5 





 

Gram Panchayat Spatial Development Plan-2020 Shankaranarayana 

106    

 

 

 

Sericulture, Animal Husbandry and Dairying, Fisheries, Social Welfare, Health and Family Welfare, Product-

wise Boards such as Coffee, Tea, and Cashew nut, Horticulture, Khadi and Village Industries Commission 

 

7.5.6. Key areas to be taken care for Gram Panchayat Development 

i) Formation of institution like labor banks self-help group and farmer’s producer organization ii) Increased local 

consumption of locality produced and value added products iii) Initiating and developing handholding of 

individual/group enterprises and promoting local small scale start-ups iv) Special focus on Health care, 

Education, Skill development & promoting local production v) Special focus on polices and schemes related to 

gram panchayat or rural development 

 

 

7.5.7. Special focus on Gram panchayat local economic development plan 

i) Maximized production and employment opportunities through agriculture, animal husbandry and by adoption 

of best technologies and practices. ii) Assured employment opportunities for all households in the village. iii) 

Ensuring equitable wages for men and women, zero child labor. iv) Employment opportunities for persons with 

disabilities. 

 

7.6. Strategies for skill development/ Vocational Training center at Shankaranarayana GP. 

 

7.6.1. Data Capturing 

i) Capture the Economical profile of Shankarnarayana and   Kulanje to identify the Working, Non-Working and 

Marginal Working population of the GP, ii) Record the education profile, and Type of work and available 

employment opportunities within the Gram Panchayat in Shankarnarayana Informal sectors like Cashew Factory, 

Food processing unit, Coolies. Tailoring, wielding, Farm sectors including agriculture and animal husbandry were 

found. In Kulanje Informal sectors like Coolies, Tailoring, wielding, etc. Farm sectors including agriculture and 

animal husbandry, Fish Farming - only one practice found in this village 

 

7.6.2. Gap Identification 

i) identify the informal working population with level of skill in all the sector ii) Categories the Informal sector to 

value the skill 1. Small or micro enterprise, 2. Household based sector, 3. Independent service sector iii) 

Occupational distribution of youth (16 to 35 years) iv) Formal and informal employment among youth Labour 

force participation within the GP. v) Demand and supply of skilled workforce within the GP vi) Track Language 

known and the level of educational qualification among informal sector 

 

7.6.3. Facilitate Formal Sector & Integrate Informal Sector 

i) Provision for E-learning Platform for both Formal & Informal sector to encourage E-learning & E-Working. ii) 

Identify potential and early stage entrepreneurs within the GP and encourage entrepreneurs with the help of ICT. 

iii) Establish E-governance & E-management for panchayat with the help of ICT. iv) Digitalization of panchayat 

with the help of government and private bodies to developed a comprehensive digital environment   

 

7.6.4. Facilities for Shankaranarayana & Kulunje 

i) Internet facility with the help of ICT. ii) E- Platform in local language. iii) Integrated digital platform for panchayat 

demography records iv) E-Trade and E-Commerce Platform. v) Online communication and information 

networking platform. vi) E- Governance platform to manage Govt. policies and schemes. 

 

7.6.5. General Guidelines for Vocational Training Centre 

 All the walls of workshop, classroom, Principal room, staff room, Library, store, washroom, boundary wall of 

Institute etc. should be plastered and colour /distemper/ whitewashed. 
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 The minimum size of classroom shall be 25 Sq.m. With minimum width of 3 m. 

 The walls of workshop made of tin sheet are not allowed. 

 The minimum height of workshop must be 10 feet (3.048 meter) for RCC roof and 12 feet (3.65 meter) for tin 

shed roof from lower end. 

 All the door, window, ventilator, gate, grill, railing of the institute should be painted/polished. 

 All built- up areas of Institute should be at least cemented/ tiled. Class rooms and Administrative areas, IT 

lab will be preferred flooring with tiles. The floor of workshop Institute should be at least cemented. 

 Keeping in view the escalating cost of land and non-availability of required land in urban areas, metropolitan 

and other cities, the National Council for Vocational Training (NCVT) deliberated and approved vertical 

expansion, with multi storied design for workshop with a condition that trades with heavy machineries to be 

housed only in the ground floor and remaining trades may be housed at any floor. 

 The space norm to accommodate 10 computers for 100 trainees per shift is to be 25sq.m. And 2.5sq.m. For 

each additional computer. 

 The space for Class Room, Principal Room, Staff Room, Drawing Room, Store Room, Auditorium, Library, 

Dispensary, Playground, Veranda and Washing Room etc., each should be available as mentioned in 

proposed norms. 

 Building plan shall be approved by Town Planning Department/ District Magistrate (Collector)/ Development 

Authority / Municipal Authority/ Any other Competent Authority as per State government / UT. 

  

7.7. Information and Communication Technologies (ICT) Integration 

 

Panchayat Raj Institutions and ICTs 

Panchayat Raj Institutions (PRIs) works as a third tier of administration that incorporates Gram Panchayats as 

basic unit of local level governance. Gram Panchayat is designated as the corner stone of local self-governments 

in India. 

State Data Centres (SDCs) 

Under NeGP, the infrastructure is being developed to make available effective e- service delivery of i) 

Government to Government (G2G) ii) Government to Customer (G2C) iii) Government to Business (G2B) 

services. Each State Data Centre is providing Online Service Deliveries, state intranet portal, citizens information 

portal, secure storage of data etc., and become central repository of the State.  

 

7.7.1. Major ICT Initiatives in India 

There have been some initiatives in India, using ICT Warana Wired Village project (Maharashtra), I - Kisan project 

of the Nagarjuna group of companies (Andhra Pradesh), Automated Milk Collection Centres of Amul dairy 

cooperatives (Gujarat), Land Record Computerisation - Bhoomi (Karnataka), Computer-Aided Online 

Registration Department (Andhra Pradesh), Online Marketing and CAD in Northern Karnataka (Karnataka). 

 

7.7.2. Major ICT Initiatives in India 

Akshaya is a project of Kerala government to extend the benefits of new ICTs to all its citizens. It began with an 

e-literacy campaign & the target of teaching basic computer skills to at least one person in every family. 

Malappuram is India's first e-literate district. With over 600,000 individuals having basic knowledge of computers, 

including the Internet. This is part of the Akshaya Project to bring e-Literacy to its people. The project involves 

setting up around 3000 multipurpose community technology centers called Akshaya e-Kendra’s across Kerala. 

Each e-Kendra set up within 2-3 kilometres of every household run by private entrepreneurs; cater to the 

requirements of around 1000-3000 families. The locations of these e-Kendra are strategically planned and 

spatially distributed even in the remotest part of the district to make available the power of networking and 

connectivity to common man. These e-Kendra’s have the potential to provide G2C, G2G. And C2C. B2B and 

G2B services and act as decentralized information access hubs and service delivery points. A variety of corporate 

services like Business Process Outsourcing, hardware sales and services. Travel and tour population through e-
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Kendra’s. Arrangements, multimedia aided training programmes. IT enabled vocational training, product selling 

and financial services including rural e-banking have been made available to rural. 

7.8. Intervention for Vocational/Skill and Economic Development Centre 

 

7.8.1. Vocational & Skill Development Centre 

National Skill Development Corporation  

The National Skill Development Corporation India (NSDC) was set up as one of its kind, Public-Private Partnership 

Company with the primary mandate of catalysing the skills landscape in India. NSDC is a unique model created with a 

well thought through underlying philosophy based on the following pillars: (Source: NSDC draft) 

1. Create: Proactively catalyse creation of large, quality vocational training institutions. 

2. Fund: Reduce risk by providing patient capital. Including grants and equity. 

3. Enable: the creation and sustainability of the support system required for skill development. This includes the 

industry-led Sector skill councils. 

 

There are different schemes formulated for skill training which are Jan Shikshan Sansthan, Integrated Rural Development 

Programme (IRDP), Training Rural Youths for Self-Employment (TRYSEM), National Rural Employment Programme 

(NREP), Jawahar Rozgar Yojana (JRY), Pradhan Mantri Kaushal Vikas Yojana (PMKVY).  

 

From the identified schemes Jan Shikshan Sansthan (JSS), is considered for setting up Skill Development /Vocational 

Training center in Shankarnarayana as a centralized training center and Pradhan Mantri Kaushal Vikas Yojana (PMKVY) 

is considered for setting up Skill Development/ Vocational Training center in Shankarnarayana and Kulanje as a 

decentralized training center.  

 

7.8.2. Jan Shikshan Sansthan 

Jan Shikshan Sansthan aims to provide vocational training to non-literates, neo-literates as well as school drop-outs in 

rural regions by identifying skills that have a relevant market in that region. The objective of JSS is to uplift this rural 

population economically by imparting essential skills training, thereby enabling local trades to grow and creating new 

opportunities for the natives of the region 

 

 

 

7.8.3. Skill Development center under Pradhan Mantri Kaushal Kendra. (Decentralized Model) 

 

I. Centre Category 

 

  

 

 

 

 

Figure 7-22 Showing category for Skill development Under PMKVY 

II. Sectors & Mandate 



 

Manipal School of Architecture and Planning 

 

109 

 

C
h

a
p

te
r:

  
S

o
c
io

-e
c
o

n
o

m
ic

-p
o

li
ti

c
a

l 
st

ru
c
tu

re
- 
D

e
sa

 

 

 

 Figure 7-23 Showing Sector & Mandate for Skill development Under PMKVY 

 

7.8.4. Guidelines for Setting up a skill development center under Pradhan Mantri Kaushal Kendra 

S.no  Attribute  Parameter Conditionality Remarks  

1 Size of Centre Category A – Minimum. 

8000 Sq. ft  

Category B – Minimum. 

5000 Sq. ft  

Category C – Minimum. 

3000 Sq. ft 

Mandatory   

2 Ownership Yes/No Desired  

3 Lease/Rental/Maintenance 

Agreement Terms 

Registered Rent 

Agreement for 3 years OR 

Lease agreement for a 

period of 11 months along 

with an undertaking to 

renew the lease at the end 

of every 11 months, during 

the period of three years.  

Mandatory Applicable to all 

leased or rented 

centers 

4 Open Area (Area other than built 

area within boundary wall  

Category A – Minimum. 

800 Sq. ft Category B – 

Minimum. 500 Sq. ft 

Category C – Minimum. 

300 Sq. ft 

Desired  

5 Parking 10 two-wheelers, Cycle 

stand  

Desired  

6 Approach Located near (at walking 

distance) from a major 

approach road 

(highway/main market 

road) 

 Conveniently close to 

public transport facility 

(Bus stand/Railway 

station/Metro station)  

Having adequate road 

lights and public 

movement 

Desired  

7 Approach Road The approach road should 

preferably be a pucca 

main road with a minimum 

width of 12 ft, If the center 

is on an arterial road then 

the distance should not be 

more than 500 meters 

from main road and that 

arterial road should be at 

least 8 ft wide  

  

8 Distance to nearest Public 

Transport 

Distance to nearest public 

transport: Access to 

nearest public transport 

Mandatory  
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facility, which could be a 

bus stand, auto stand or 

railway station should not 

be more than 5 km away 

from the center location 

9 Number of Classrooms Category A – Minimum 5 

Category B – Minimum 3 

Category C – Minimum 2 

Mandatory  

10 Class Room Area 10 Sq.ft per trainee Mandatory Classroom size 

for a particular 

job area to be as 

per defined SSC 

specifications 

 

Table 7-3 Guidelines for Setting up of Pradhan Mantri Kaushal Kendra 

 

S.no  Attribute  Parameter Conditionalit

y 

Remarks  

11 Number of Training Labs Category A – Minimum 2 

Category B – Minimum 2 

Category C – Minimum 1 

Mandatory Labs as per 

machinery setup & 

SSC/MES standards 

12 Lab Area As per SSC Guidelines Mandatory Actual area will be a 

factor of sector, type 

of machinery and no. 

of trainees to be 

trained (would be 

updated/modified/cha

nged given the scope 

of the scheme 

implemented in 

PMKK) 

13 Computer Lab 20- 30 computers Mandatory  

14 Number of Washrooms/Urinals Category A – Minimum 3 

For Males and 3 for 

Females Category B – 

Minimum 3 For Males and 

3 for Females Category C 

– Minimum 2 For Males 

and 2 for Females 

Mandatory  

15 Number of Washbasins  One per Urinal/Toilet + 3 

common basins at eating 

area 

Desired   

16 Eating Area/Canteen 200 Sq.ft  Desired  

17 Reception Area 200 Sq.ft Mandatory  

18 Counselling Room 75 Sq.ft Mandatory  

19 Common Area (Area except lab 

area and classrooms) 

Category A – Minimum. 

1600 Sq. ft Category B – 

Minimum. 1000 Sq. ft 

Category C – Minimum. 

600 Sq. ft  

Desired   

20 Flooring Preferred Flooring 

Specifications - Glazed 

Vitrified Tiles; Colour 

Grey/White; Size 60cm × 

60cm 

Desired Flooring should be 

consistent and bring 

out uniformity 

throughout the center. 

The flooring 

specifications for the 

labs shall be as per 

SSC guidelines 

21 Power Connection 3 Phase Connection Mandatory  

22 Power Backup Adequate Power back-up 

should be available 

Mandatory Desired 

Specifications: Either 
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iii. Address Proof.  iv. 

Aadhar Copy 

v. Proof of last academic 

qualification vi. 

Assessment Results vii. 

Placement Proof 

36 General Safety Instructions 

Board 

Will be as per the trade 

requirements 

Mandatory All Relevant safety 

instructions, Do's & 

Don'ts to be listed 

 

Table 7-4 Guidelines for Setting up of Pradhan Mantri Kaushal Kendra 
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8. Physical Infrastructure- Sthana- Mana 

 

A residential Environment is defined as a system of setting in which system of activities take place that forms a sub-

system (a dwelling unit) of the environment (Zwarts).The sub-systems are again classified based on the different 

parameters like the density of the dwelling units in the society. A residential environment design needs to follow all 

the factors that related to human comfort and human need. As per Maslow’s diagram the factors are:   

 

1. Physiological Needs: Food, Water, Air, Shelter, Clothing 

2. Safety & Security: Health, Employment, Property, Family, Stability 

3. Belongingness & Love Needs: Friendship, Family, Connections 

4. Self-Actualization: Morality, Acceptance, Creativity 

5. Esteem Needs: Confidence, Connections, Need for individuality 

6. Environmental Issues: Waste Disposal, Pollutions related to air and water 

 

 

 

Infrastructure is a set of facility and system serving a village, city, country, or any other area. It also includes all 

the services required for the economy of the place to function. Infrastructure is considered as the basic systems that 

undergird the structure of economy. (O'Sullivan & Sheffrin, 2003). It is primarily composed of public and private 

infrastructures such as roads, bridges, water supply, waste management, housing, and telecommunication.  

 

8.1. Housing 

 

In an ideal setting neighborhood forms the fabric of the village, both physically and socially.  The concept of Neighborhood 

is a basic unit of planning. It is a popular and accepted element of social and physical organisation. It becomes a symbol 

and means to preserve the socio-cultural values of the everyday life which helps in the improvement in physical conditions 

of a 

 

Figure 8-1 Maslow Hierarchy of people Need (Poirier) 
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neighborhood. In developing the neighborhood, we must consider the existing organic pattern of spaces and design 

around it to enhance and improve the system. 

Basic amenities that an individual requires would be – housing needs, sanitation, water supply, power and socio-economic 

facilities for a sustainable neighborhood system. Hence, one should tie all spaces and build around the existing resources 

that exists to complete a neighborhood and give a feeling of wholeness to the community. 

 

8.1.1. Housing issues prevalent in Shankarnarayana GP. 

 

As per the household survey conducted it was observed that approximately 37.8% of the houses are pucca and around 

13% were under Kutcha to semi pucca house types. During the survey most of the houses fell under the category of good 

and livable condition which accounted for almost 90% of the settlements. Although 8% of them were to be found in a 

dilapidated state owning to the existing financial conditions of the residents who are unable to gather enough funds to 

renovate their houses. 

 
 

 
 

 
 

 
 

 
Along with these observations, there were various issues to be found regarding basic amenities and facilities at the 

household level: 

1. Waste management system:   

Collection of waste on a daily basis is seen only in Ward 3. The waste collected in collection cart is segregated in the 

Panchayat’s main Waste Segregation Unit. Other wards have opted open dumping system. Composting is practiced in 

all the anganwadi where waste food is put in and the same is used as manure for their kitchen gardens. But this restricted 

only to the anganwadi and schools and not practiced in the household and community level. 

2. Grey water management:  

During rainy season, the houses along the river side have issues of the leach pit flooding. 

3. Condition of houses:  

Most of the old dilapidated structures need to be renovated to sustain the rains. Most of the houses has an extension for 

washing clothes & dishes & also for parking outside the building which has been covered by coconut leaf and polythene 

sheets and asbestos. Extensions supports are weak in terms of structural aspects which is a prevalent issue in most of 

the houses. Materials that are mainly observed in the GP are, mortar and stone, unburned bricks, Mud wall and clay tiles, 

bamboo or thatch for roofing. 

4. Safety & Security:  

No specific boundary or compound wall for residential areas.  

5. Water supply:  

Water scarcity problem only during the summers. The water supply for most of the houses here are provided through 

panchayat’s main well, which is supplied on alternate days. Some of the houses also have built up their own wells. 

6. Storm-water drainage:  

Storm water drains have been left uncovered and untreated, does not create any blockages.  

7. No open spaces:  

The village has no open and recreational spaces like a park or a playground. 

8. Alternate energy sources:  

The use of Biogas is not seen in the GP. All the households of the GP use LPG stove for cooking purposes which is 

expensive to be afforded by all.  More than 75% of the households have option for firewood cooking. And this leads to 

  Figure 8-4 Percentage of Household types 
Figure8-2 Percentage of Housing Condition Figure 8-3 Percentage of ownership status 
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destruction of trees. Only selected houses have implemented solar powered equipment’s. The use of solar power and 

rainwater harvesting is not seen in the GP. 

 
 

Table 8-1 Ward wise Household data; Data Source: Site survey team. 

 

 

 

 

 

8.1.2. The settlement pattern in the Gram Panchayat  

It can be classified into two types: 

WARD 

NO.  

TYPE OF 

STRUCTURE 
CONDITION 

AGE OF 

STRUCTURE 
ISSUES / OBSERVATIONS IMAGES 

1 

PUCCA 
GOOD - 
LIVABLE 

<10 years 
1. Open dumping system of 
solid waste management.  
2. On an average of 20+ hours 
of power supply.  
3. Mostly Ground floor 
structures.  
4. Source of water supply is 
wells at individual levels and 
Public tap. 

 
KACHCHA LIVABLE 10- 20 years 

SEMI-PUCCA LIVABLE 10- 20 years 

2 

PUCCA 
GOOD-
LIVABLE 

10 YEARS TO 
>50 YEARS 

1. No solid waste management 
system available.  
2. Source of water supply is 
mainly well at individual 
households and hand pumps 
and public taps are also 
available.   
3. Constant power supply is 
available.  
4. Most of the houses avail 
solar equipment’s.  
5. Structures range from G to 
G+3 structures. 

 
 

SEMI- 
PUCCA 

LIVABLE 10- 50 YEARS 

3 PUCCA 
GOOD- 
LIVABLE 

10-50 YEARS 

1. Collection cart system of 
solid waste management on a 
daily basis.  
2. Constant power supply. 3. 
Water supply is from the 
panchayat and few manually 
bring water from the nearby 
well.  
4. Structures range from G to 
G+1. 

 

4 

PUCCA GOOD 
<10 TO >50 
YEARS 1. Collection cart system of 

solid waste management on a 
daily basis.  
2. Supply of water is through 
wells at individual households 
and Public taps.  
3. Constant power supply 
available. 
4. Structures range from G to 
G+2 structures. 

 
 

SEMI-PUCCA DILAPIDATED 
<10 TO>50 
YEARS 

SEMI-PUCCA LIVABLE 20-Oct 

5 

PUCCA 
GOOD - 
LIVABLE 

<10 - 
30YEARS 

1. No solid waste management 
system available and open 
dumping is observed.  
2. Water supply is through wells 
at individual households and 
public taps.  
3. Constant power supply. 
Structures range from G to G+1 
structures.  

 

KACHCHA GOOD 20-Oct 
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1. Settlement 1: Near the State Highway 27 and commercial Centre. 

Typologies of buildings  

 Type 1 – Residential (Vernacular 

 Type 2- Residential (Ground floor)  

 Type 3 – Residential (G+1) 

 Type 4 – Residential (G+2) 

 Type 5 – Commercial 

 Type 6- Institutional 

Characteristics of the settlement 

 The area is characterized by both planned and scattered 

organic patterns. The built spaces are coarse-grained. It 

has commercial and institutional typologies surrounded by 

residential typologies. 

 Open spaces are seen as vacant lands and are also 

available inside the institutional campuses as 

playgrounds.  

 Residential plots have open spaces scattered around 

them which act as an extension of the house or space for a small gathering. Residential plots are limited to G and 

G+1, Commercial range from G to G+3, and Institutes from G to G+2. 

 

Settlement 2: Near the River and Agricultural Land. 

Typologies of buildings                                          

Type 1 – Residential (Vernacular) 

Type 2 – Residential – Ground floor structure 

Characteristics of the settlement 

 The area is characterized by a scattered organic 

pattern of settlement. 

 The built spaces are fine-grained. It has 

residential typologies surrounded by cropland or 

agricultural plantations. 

 Open spaces are seen as agricultural lands or 

vacant lands. Residential plots have open spaces 

scattered around them which act as an extension 

of the house or space for a small gathering. 

 Residential plots are limited to the Ground floor. 

 

8.1.3. Policies in force related to Housing in Shankarnarayana Village  

 

The following schemes are availed by the population of the GP. 

 Basava Vasati Yojana: Provision of Rs. 1.2 lakhs for the construction of houses. 

 MNREGA: In addition to the 1.2 lakhs, under the scheme 90 days of labor wages is provided.  

 House Repairs: Subsidy of Rs. 15000 is provided for house renovation/ repair works for SC/ST 

category. 

 Rajiv Gandhi Awaas Yojana: 3-acre land is allotted for house construction for the homeless. Each 

household is provided with 2.50 cents of land for house construction. 

 PMY-2020: Yet to be launched in the GP 

 Well Construction: Subsidy of Rs. 1.28 Lakhs is provided for the construction of well, either for 

household or agriculture purpose. (For SC/ST/ General Category) 

 2013- Nirmala Bharat Abhiyan and 2015- Swachh Baharat Mission: 364 Households were provided 

with toilet facilities. A subsidy of Rs. 2000 for toilet construction is provided and free 1 unit of W.C per 

household. 

 

 

Figure 8-5 Typical Section of Settlement Type 1, Source: GP 

Survey Team. MSAP 

Figure 8-6 Typical Section of Settlement Type 2, Source: GP Survey 

Team. MSAP 
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 There is a strong case for people with occupations, like weavers, farmers, fishermen, etc., forming a habitat, which 

can house the entire range of facilities like water supply, sanitation, power, internal roads and common workshop, 

that contribute to the quality of life. As far as possible, local manpower – skilled and unskilled must be employed in 

habitat development and house construction in villages. This will counter migration to urban areas. 

8.1.4. Design Guidelines for Built Forms 

Based on the topography, (Figure 7.7) the 

regions marked in green (variant) are more 

feasible for settlements as it provides lesser 

level differences/discrepancies. It also 

represents feasibility for the direction of 

future development of the village and can be 

considered as future spots for developing 

infrastructure, housing, services etc. (except 

for forest areas).  

The Current center of gram panchayat is 

also in line with the understanding of the 

physical attributes of the village, therefore, the 

development should be focused more 

towards the north and north eastern and in some parts of the south eastern parts across the river system. 

The maximum value observed is 535 ft.(red). The minimum value is 13 ft. (blue). 

 

1. Design Layouts 

As per the traditional housing, courtyards and verandas formed the basic feature of any planning. Buildings were 

constructed of low thermal capacity and locally available materials like wood which is abundant, mud walls, thatched 

roofing. A pitched roof is used to protect the walls and interior from rain. The housing mostly faces the North and 

sometimes east to allow morning sunlight to enter the house. Courtyards were a typical feature in most of the houses 

for daily activities and also for ventilation and deep overhangs with verandas to prevent the indoor temperature from 

increasing. The front veranda is a semi-public area where community activities are held, the central house is for family 

activities, and a backyard for services or agrarian activities. Vegetation, like banyan, Jack is preferred around the site 

for gentle breezes and is placed away from the building foundation. Trees like coconut, areca nut, etc. are planted to 

protect from monsoon winds and the glare of the sun. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Design Guidelines 

 

Figure 8-7 Level gradient map (htt3) 

Figure 8-8 Traditional Housing Techniques (The Architecture of Bunt Community) 
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 Cultivation in the village saves transportation and fuel costs and also provides local employment at the plantation, 

treatments, and processing centers. 

 Bamboo should be treated before use to make it workable and resistant. 

 Can be used for foundations, building frame, beams, and roofs. 

 Composite Bamboo-concrete foundations are provided. 

 Provides comfortable living conditions. 

 Withstands earthquakes. 

 Reconstruction is possible in a short time if damaged. 

 Can be used in combination with other types of construction materials 

 

 

 

 

 

 

 

Guidelines for safety provision of bamboo structures.  

 Use only a mature variety of bamboo for structural posts and 

main beams.  

 All structural bamboo should be treated chemically to 

conform to IS. 

 The distance between the two posts shall be not more than 

1.2 m center to center.  

 The unsupported height of the post shall be not more 

than 3.0 m. If the height of the post is longer, a 

horizontal tie of the bamboo shall be provided. 

 A 30 cm deep and 100 mm dia. hole shall be made in 

the plinth beam and the foundation pile/pier below to 

embed and fix the bamboo post. The post shall be 

erected in this hole and clean sand shall be filled and 

compacted around the post in the hole. 

 Diagonal bracing between the posts in each wall at the 

corners from plinth level end to attic level end shall be 

provided. 

 

 

 

8.2. Road Network: 

 

Rural roads are an important sector in rural development, which deals in all aspects of development including agriculture, 

health, education, forestry, fisheries, small-scale industries, trade, commerce etc. that depends on good communication. 

Rural transportation network will give shape to the living environment of villagers; rather roads of rural transportation are 

the connectivity elements in our society. 

The connotation of rural roads for a developing country like India is different from that in the Western countries, in the 

sense that, it is not the road which passes through rural and agricultural areas. It is because a road passing through rural 

area can be a National Highway, State Highway and Major District Road (MDR) (Swaminathan et al, 1980). As per the 

definition and classification of road system adopted in Road Development Plan of India (1981-2000), rural roads are the 

Figure 8-16 Types of Bamboo well (www1) 
Figure 8-17 Composite bamboo-concrete foundation   

(www1) 

Figure 8-18 Foundation detail - Bamboo Construction 

(NID) 

Figure 8-19 Diagonal Bracing   (NID) 
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tertiary road system which comprises of Other District Roads (ODR) and Village Roads (M.O.S.T., 1984). These roads 

serve as feeder roads to the main network and link villages with the nearest market centers, or any other village. Traffic 

volume on these roads is low, comprising mainly of slow-moving vehicles like cycles and animal drawn vehicles and 

pedestrians who are generally cultivators of abutting land. There are other lower level roads also, such as paths and 

tracks, which serve the important functions in rural areas and are not covered under the above definition and classification 

of roads. These are farm roads and intra-village roads. The farm roads traverse the agricultural fields and are mainly 

unsurfaced linking agricultural farms with the main village. Intra-village roads connect the clusters of small size settlements 

in a village, known with different names in different states (Srinivasan, 1985). All these types of road constitute the whole 

range of rural roads for all practical purposes in India. However, from network planning point of view rural road is an all-

weather road that connects a village with any other village, to the market centers, or to the primary and secondary road 

systems. This constitutes the Other District Roads and Village Roads as per the definition of Road Development Plan 

(1981-2001) of the country. 

 

Quality rural roads are necessary to ensure that even the rural parts of the country have access to basic products and 

services that a country’s citizens are entitled to. Quality roads ensure that the rural parts of the country have faster access 

to outside products, information, services and social linkages. It also opens new markets for existing business due to easy 

connectivity and reduced costs of entering new markets. Connectivity enables communities to access existing 

government services and aids created especially for them. 

 
Increased connectivity ensures that newer markets are opened and are serviced at the best possible prices for existing 

businesses. Connectivity serves as an opportunity for local communities to spread the reach of their businesses further 

outside to nearby villages and cities and eventually the rest of the country. Connectivity ensures that the once ignored 

rural areas are actively considered for new industrial set ups, there by generating employment and increasing the standard 

of living of the local communities. Connectivity directly impacts the development of infrastructure and incorporation of 

local cash run businesses into the mainstream economy of the country.  

 

Availability of quality rural roads would ensure that people living in rural parts of the country find adequate livelihood and 

opportunities within reasonable distance from their hometowns. Restricting the need for migration to other parts of the 

country and creating an imbalance. Availability of quality road also ensures that people do not have to be uprooted from 

their homes, family and community for search of a decent livelihood. Additionally, people having opportunities closer to 

home ensures that the rural parts of the country are incorporated into the mainstream economy of the country there by 

adding to the development of the country. 

Rural road connectivity is a basic requisite that once met will ensure that the roads are opened for expansion of existing 

business and new businesses opening whilst supported with a growing infrastructure and industrialization. 

 

8.2.1. Schemes pertaining to Rural Road Development in India: 

 
 
8.2.1.1 Pradhan Mantri Gram Sadak Yojana (PMGSY):  

This programme was launched on 25th December 2000 as a Centrally Sponsored Scheme to assist the States. The 

primary objective of PMGSY is to provide connectivity by way of an All-Weather road (with necessary culverts and cross-

drainage structures, which is operable throughout the year), to the eligible unconnected habitations as per Core Network 

with a population of 500 persons (as per 2001 Census) and above in plain areas. 

 

8.2.1.2 Pradhan Mantri Gram Sadak Yojana (PMGSY-II):  

The programme was conceived on sharing basis between the Centre and States/Uts on 75:25 basis for the 

plain areas and 90:10 basis for the special areas. The objective of this programme is to consolidate existing 

rural road network by up-gradation, renewal and maintenance of the vast network already created. It would 

cover up-gradation of existing selected rural roads based on a criterion to make the road-network vibrant. The 

selection of routes would be with the objective of identification of rural growth centers and other critical rural 

hubs, rural places of importance (connectivity to other growth poles, market, rural hub, tourist places etc.). 
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initiatives, the broad objectives can be summarized as follows: 

1. To provide connectivity by way of an All-Weather road (with necessary culverts and cross-drainage 

structures, which is operable throughout the year), to the eligible unconnected habitations. 

2. To increase connectivity and access to major district centers and other growth poles, market, rural hub, 

tourist places etc. 

3. To reduce the rural to urban migration by improving the rural infrastructure. 

4. To generate employment opportunity within the rural areas. 

 

8.2.2. Existing Scenario of Road Network: 

The State Highway 27 passes through Shankarnarayana Gram 

Panchayat. It covers a length of almost 11 km within the Gram 

Panchayat Limits. It passes by ward no. 1,2,4,5 and 6. It serves as 

the major route for Buses connecting Shankarnarayana to other 

major villages and district centers. Apart from the SH 27, there are 

few major roads that connects to other villages which are the major 

work centers where the locals travel to for work etc. (Fig:8-20).  

Siddapura road connects Shankarnarayana to Siddapura. 

Siddapura is another village towards the N-E of Shankarnarayana. 

It derives its name from Siddeshwara Devastana. It is mainly 

known for its market, cashew and food related industries. 

Bailoor road is another prominent road in ward no.6 which and 

major work centers like the Shankarnarayana Cashewnut factory 

and Bailoor Poultry farm. It also has an arecanut farm and many 

small to large religious places.  

Balkattu road in ward no.1, Passes through the Kondalli and finally 

connect to SH 52, i.e. Kundapura- Shimoga road.  

The Sowda Road which passes through ward no. 4&5 originating 

from the main Shankarnarayana cross, has potential to develop as 

a major road connecting other surrounding villages like Molahalli, 

which is also a major work center for the locals.  

 

8.2.2.1 Road Characteristics: 

The SH 27 road is a Two-way, Two-Lane bitumen road of 7.5 meters’ width. The roads which are leading to the interiors 

of the village are Kutcha roads. The demarcated district roads are of bitumen laid. The village roads proportionately one 

fourth is bitumen and concrete roads where the remaining are mud roads.  

 

Figure 8-20 Shows the Major Road network at 

Shankarnarayana, Source: NRSC 
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8.2.3. Issue Identification:  

 
1. After the rainy season, the mud roads get spoiled, the people face extreme difficulty travelling through those roads.  

2. In ward no. 4 along the road there is no provision for parking. People park their vehicles encroaching into the main 

road.  

3. Because of the hilly terrain the roads are meandering, at some places there is no signage’s or speed breakers at 

steep turns, due to which vehicles speed up and accidents are caused. 

4. As it is a forest area, there are wild animals crossing the roads, which leads to accidents.  

5. Because of no storm water drains along roads. 

6. Extremely narrow road not enough for two-way traffic. Maneuvering large vehicle is difficult.  

7. As there are no streetlights along internal roads people find it very difficult to move out during the night also face 

difficulty in accessing their residences during rainy season. 

8. Narrow internal roads difficult to travel, especially during rainy season.  

9. There is only 1 bus that comes to the Bailoor area in ward-6 in the entire day that goes to Shankarnarayana bus stand 

and then to Siddapura. Less frequency of busses in the interior areas have forced people to depend on private vehicles 

or must walk to the nearest auto rickshaw stand. 

10. Lack of bus facilities during the evenings, affects travelling of working women. 
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9. Proposed Gram Panchayat Spatial Development Plan 

9.1. Vision: 

A sustainable village that embraces its natural assets, encourages community development, empowers the people and 

provides opportunities to improve their livelihood.   

 

 

Figure 9-1 Key goals of proposals of Shankaranarayana Gram Panchayat.  

Source: Author 

 

The coastal area is fragile in nature which needs special attention while visualizing any planning activities. In three tier 

(District,  

Block and Village) Panchayat raj system, village plays a vital role as most of the planning activities can be successfully 

implemented when done at the grass root level. Now-a-days, the remote sensing technology along with geographical 

information system (GIS) can act as useful tool in any decision making process. The terrain information and its 

attributional data can be well analyzed through high resolution satellite images and geospatial technologies. In planning 

activities, the role of geospatial technology is increasing day to day. Information on different theme of the study area can 

be analyzed and different spatial planning in village level can be initialized. The Shankaranarayana gram panchayat 

with its land locked terrain contextualized by the Western Ghats, the water system typical of the region that drives the 

flow of natural and human settlements, aims to develop and strengthen its balance with the sensitive ecosystem the 

village inhabits and integrate practices that re-image the mutual growth of the village and the environment whilst 

preserving, protecting and regulating the natural resources. 

Water Management: Controlling storm water run-off from the source, so that the filtered water can be directly sent to the 

river, managing water-log during heavy rains and improving slope stability by reducing infiltration. 

Road Infrastructure: Proposal of roads with proper connectivity and the enhancement of existing roads will fulfil all the 

associated objectives the Government is aiming to achieve. 

Solid Waste Management: The biodegradable wet waste at the household level can be put into a compost pit or a 

community compost pit which can be used for gardens or agriculture land. 

Heritage Zone Development: The intent of the project is preservation of history, creating job opportunities through 

tourism, giving identity to the Gram Panchayat, heritage management and community participation.  

Rural Community Development: The center for rural community development is an intervention for the public that 

specifically aims to create engagement to foster community spirit.  

Resource Symbiosis Development: The project is an extension of social entrepreneurship, where the producers and 

consumers have feedback loops in the form of mutual benefits, which integrates into a sustainable market-based 

resource consumption model. 

Skill Development Centre: Creating employment opportunities by engaging in informal sectors. 

To conserve eco sensitive elements and develop them as assetsGoal 1: Conservation of 
eco sensitive elements

Create employment and economic opportunity so that people are encouraged to stay
within the Gram Panchayat

Goal 2: Employment 
generation

Development of infrastructure to support upskill of people and improve the current
scenarioGoal 3: Infrastructure 

development

Agriculture reform to improve the output & creating a demand for labour
Goal 4: Agricultural 
reform
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9.2. Masterplan 

 

Figure 9-2 Master Plan for Development in Shankarnarayana Gram Panchayat.  

Source: (NRSC+ Msap) 
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9.3.  Forest Protection Guidelines 

 More participation of local people in protection of local forest areas should be encouraged. 

 To promote ecotourism activity (Botanical garden, park etc.) in the study area. 

 The reserved forest areas have to be protected and no activity should be allowed.  

 Buffer zones may be planted by different trees such as wild Mango and wild jack and both these zones are to be 

maintained at density higher of 350 trees per hectare. This will give food to animals in the forest and reduce man 

animal conflict.  

 The roots of the native vegetation specially chosen tree species for providing slope stability and steep slope areas 

have to be identified and afforested. 

 The buffer zones can have trees that support commercial and cattle grazing activities but they have to be 

maintained and no cutting or felling of trees may be encouraged. 

 The restricted forest cover which coinciding with existing residential or commercial land use have to be given 

priority, maintained and handled as an asset – no felling of trees. 

9.3.1. Afforestation: 

In order to maintain the ecological stability afforestation is deadly required. The proposed plantation must have the 

following specification: 

 Tree specifications for afforestation like (Report for landslides at Karwar, 2009):  

 Density – 350 trees per ha 

 Canopy height at 10 m  

 Multi-layer / storied vegetation 

 Basal area up of 25 sq. m 

 List of native trees to be used for afforestation such as Palaquium ellipticum, Artocarpus heterophyllus (wild Jack), 

Ixora brachiata (Gurani), Schleischera oleosa (Sagadi), Syzygium cumini (Neerlu), Terminalia paniculata (Kindal), 

Actinodaphne malabarica, Vernonia arboreal, Dwarf Cavendish, Robusta, Poovan, Rasa bale (Rasthali), 

Hill Banana, Monthan and Elakkibale (Banana types), Holarrhena antidysenterica (Kodasa) etc. (Report for 

landslides at Karwar, 2009). 

9.3.2. Afforestation with native vegetation: 

 The reserved forest areas have to be protected and no activity should be allowed. These are vital to the Western 

Ghats as both soil erosion counter mechanism and storm water infiltration systems. Buffer zones have to be 

provided of trees such as wild Mango and Wild jack and both these zones are to be maintained at density higher 

of 350 trees per hectare. 

 The roots of the native vegetation, especially of certain specially chosen tree species, can act as good soil binders, 

thereby providing slope stability. Steep slope areas have to be identified and afforested. 

 The buffer zones can have trees that support commercial and cattle grazing activities but they have to be 

maintained and no cutting or felling of trees should be allowed. 

 In an instance of the restricted forest cover is coinciding with existing residential or commercial land use then the 

forests have to be given priority, maintained and handled as an asset – no felling of trees. The land owner can be 

incentivized to harvest the tree’s produce in turn for maintaining the trees. 

 Wild Jackfruit (Artocarpus heterophyllus), Wild Mango, Jamun (Syzygium occidentale), Actinodaphne malabarica 

are large trees reaching heights of up to 20m with wide and deep root systems. These trees are local species of 

the western ghats and improve soil strength as their roots prevent erosion and provide seepage of surface runoff 

water to the lower parts of the soil to the harder base rocks.  

 These species also produce fruits that may not have commercial value but provide food source and habitat for the 

animals, birds and insects of the region, reducing animal and human conflicts.  
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 Dwarf Cavendish, Robusta, Poovan, Rasa bale (Rasthali), Hill Banana, Monthan and Elakkibale (Banana types) 

Holarrhena antidysenterica (Kodasa) - these are all types of bananas that are available in western ghats. The 

southern states of India have always had cultural and social space for banana and its various plant parts in their 

lifestyle. Integration of these plants into the daily life as packaging and handling material will be ecologically 

friendly, provide a revenue source or ease economically and culturally sensitive to the people. 

9.3.3. Zoning regulations  

 

 

1) Valley fill zones are rich in Sandy loamy soil which should be best reserved for cultivation of paddy, food crops, Nursery 

raising for fodder, fuel, timber and horticultural species. As far as possible local species may be given priority. 

2) Residual hills should be dealt with sensitively as the areas are prone to landslides and proper attention should be given 

to the advised guidelines. Deep rooted trees for hills: Ficus benghalensis (Aalada mara), Ficus religiosa, Syzygium 

cumini (Neerlu),Mangifera indica (wild Mango) and for moderate slopes deep rooted shrubs to be considered for planting 

Gardenia gummifera, Holarrhena pubescens, Vitex negundo. 

3) No Development Zone: As per studies a NDZ of 25m on either bank Varahi river has been proposed at 50m from the 

center of the river. 

Figure 9-3 Zoning Guidelines 

Source: Author 
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4) High & Medium Impact Zones: A HIZ of 100m has been marked along the river from the NDZ and MIZ of 375m has 

been proposed from HIZ on either bank keeping local topographical conditions in mind, to be called as High impact and 

Medium impact zones (HIZ and MIZ). In plains where river topography is relatively flat, these distances shall not be less 

than 1 and 3 Km respectively from the NDZ. 

5) Agriculture area marked to follow the guideline suggested under 9.2.2 Agriculture Reforms.  

 

9.4. Agricultural Reform Guidelines 

9.4.1. Multi- layer Farming 

 

Figure 9-4 Multi-layer farming method.  

Source: Author  

 Integration of decentralized storm and 

water management systems for horticulture and Madagas for agriculture use are needed. 

 In multi-layer farming, a farmer grows plants of 

different heights on same field at the same time to 

optimize the use of land (Figure 9.3).  

 Farming extension service center should be 

encouraged (Figure 9.4) (Village forest management 

plan guideline, 2016), some of the important criteria 

should be adopted which are given below:  

 Farmer aid: an inter-mediatory between the farmers 

and the extension system – helps teach farming 

techniques and in communications, interest groups (IG) - 

Commodity IG, Farming IG and Food security IG. 

 Farm schools / training center - a regulated institute for teaching 

elements of farming, methods to fresh persons. 

Also becomes the point of integration of technology 

and skills. 

 Local storage point for fertilizers and crop as an intermediate between farms and market.  

9.4.2.  Discouraging monoculture plantation: 

 Crop diversification may be targeted with special emphasis on high value crops such as vegetables, vegetable 

seeds, orchids, spices – Cinnamon (Cinnamomum verum), Black pepper (Piper nigrum), Star anise (Illicium 

verum) all may be cultivated. 

 

  

 

Figure 9-5 Farmer extension service framework.  

Source: Author 



 

Manipal School of Architecture and Planning 

 

135 

 

C
h

a
p

te
r:

  
P

ro
p

o
se

d
 G

ra
m

 P
a

n
c
h

a
ya

t 
S

p
a

ti
a

l 
D

e
ve

lo
p

m
e

n
t 

P
la

n
 

 

 In the hilly areas, crop diversification may be implemented with special emphasis on high value crops such as 

vegetables, orchids, spices and mushrooms etc. 

 Within existing crop culture, practice of multi-layer farming and multi-crop farming of local species may be induced 

to improve crop produce per unit land and take advantage of shared soil moisture to counter irrigation water 

shortage. 

 Bamboo plant may be harvested and used in construction, repair and even processed in small scale industries. 

9.4.3. Land use Management Guidelines 

1) Ridge Area Treatment: All activities required to restore the health of the catchment area by reducing the volume 

and velocity of surface run-off, including regeneration of vegetative cover in forest and common land, 

afforestation, staggered trenching, contour and graded bunding, bench terracing etc. 

2) Drainage line treatment with a combination of vegetative and engineering structures, such as earthen checks, 

brushwood checks, gully plugs, loose boulder checks, gabion structures, underground dykes etc 

3) Development of water harvesting structures such as low-cost farm ponds, nalla bunds, check-dams, 

percolation tanks and ground water recharge through wells, bore wells and other measures. 

4) No fill shall be placed on native topsoil. Fill areas shall be stripped of topsoil to be stockpiled at locations noted 

on the site plan. This stripped top soil is to be placed back on the site to facilitate revegetation. 

5) Land Development including in-situ soil and moisture conservation and drainage management measures like 

field bunds, contour and graded bunds fortified with plantation, bench terracing in hilly terrain etc can be 

practiced  

6) Crop demonstrations for popularizing new crops/varieties, water saving technologies such as drip irrigation or 

innovative management practices. As far as possible varieties based on the local germplasm may be 

promoted. 

7) Pasture development, sericulture, bee keeping, back yard poultry, small ruminant, other livestock’s and other 

micro-enterprises 

8) Veterinary services for livestock and other livestock improvement measures 

9) Fisheries development in Kulanje village along the river, farm ponds etc. 

10) Promotion and propagation of non-conventional energy saving devices, energy conservation measures, rain 

water harvesting at community level for farming & household level for healthy drinking water. 

11) Permissions for removal of sand and gravel from the river bed in Category III stretches only shall be given on 

the basis of the guidelines as prescribed by the MOEF and upheld by the Hon’ble Supreme Court. 

12) Industries as well as polluting activities like land fill, dumping of municipal and other solid (including 

construction debris) and liquid wastes, disposal of hazardous substances etc shall be color coded based upon 

their pollution potential as being RED (highly polluting); ORANGE (medium polluting) and GREEN (low 

polluting) will be governed by the Competent Authority following the Environment (Protection) Act 1986. 

13) No permanent construction of residential, industrial, commercial, recreational and public semipublic (PSP) 

nature shall be permitted within No Development Zones, NDZ and also the High Impact Zones, HIZ of river 

stretch. 

14) The Reserve forest areas shown in the GP map will be governed by Karnataka Forest Department and follow 

Forest (Conservation) Act, 2003 with amendments made in 2004. 

 

9.5. Water Management 

9.5.1. Guidelines for restoration of madagas and water bodies: 

 De-weeding: Biological controls i.e., introducing aquatic animals and plants that eat or compete with waterweeds. 

Herbivorous animals (those that eat plants) include a wide variety of insects, snails, crayfish, tadpoles, turtles, fish 

(sterile, triploid grass carp), ducks which can be stocked in ponds or lakes to consume aquatic plant. Using aquatic 

plants (Macrophytes such as water hyacinth (Eichhornia crassipes) and water lettuce (Pistia stratiotes), Whorlleaf 

watermilfoil (Myriophyllum verticillatum), pondweed (Potamogeton spp.), common reed (Phragmites communis), 

and canna (Cannaindica).  

 Stabilization of earthen embankments, shoreline protection with vegetative or rock riprap to avoid soil erosion  
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 All the inflow drainage channels should be provided with suitable silt barriers or sediment traps or sediment 

detention basins at suitable intervals for control of silt especially during monsoon as seen in figure. 

 Buffer Zone around a pond (at least 10m periphery) should be maintained as green belt zone or no activity zone. 

Within the buffer zone, no impervious cover is allowed and mainly plantation with a dense population of deeply 

rooted plants, trees, shrubs and grasses should be created so as to absorb nutrients as seen in figure. 

 

 

 

 

 

 

 

 

 

 

Figure 9-6 Shoreline restoration process  

Source: Author 

9.5.2. Guidelines for improving water network: 

 Inappropriate locations of human habitations on the first and second order streams, encroachment and utilization 

of river wet zone for agricultural and grazing activities has to be prohibited. 

 The wet zone of the river is to be void of any human activities and the riparian zones are to be well defined as 

such. 

 The river regulation zone 1 marked 100 meters from the edge of the river is to be maintained for soil erosion and 

restricted activities of only temporary nature. Dumping of solid waste, land reclamation, animal grazing activities 

are not permitted 

 The river regulation zone 2 marked 375 meters from the river edge is to be maintained with a forest cover of 300 

tree per hectare density.  

 In both regulation zone 1 and zone 2, for the existing built structures regulations on surface porous material and 

ground cover are to be checked to maintain water infiltration to the soil.  

 Regulation zone 2 is alluvial rich valley fill zones and as such are suitable for paddy cultivation. 

9.5.3. Guidelines for improving water quality: 

 In Shankaranarayana Gram panchayat, the groundwater found to be acidic hence, the local authorities are 

suggested to implement the uses of surface water along with groundwater to reduce the impact and monitor it. 

 The groundwater quality may improve due to inflow of freshwater of good quality during rainy season. 

 Analysis reveals that the groundwater of the area, needs certain degree of treatment before consumption for 

drinking and irrigation purposes in Shankaranarayana Gram panchayat. It also needs to be protected from 

contamination. 

 Protection of the river systems and water bodies (madagas, keres, etc.) should also considered importance as 

they are a major component of the cultivation aspect as agriculture and horticulture are the major source of 

revenue for the gram panchayat.  
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9.5.4. Storm Water Management plan 

 

The management of storm water helps to reduce the various impacts caused due to the storm water runoff such as 

to control flooding, erosion of soil and also improve the water quality. The rain water is considered as the purest form 

of water, during rainy season the water flows over the ground surface due to the action of gravity and reaches the 

nearby lake or river through the drainage. The storm water runoff gets polluted on ground surface by oil or grease 

dropped by vehicles, sediments of metals, bacteria, refuse etc. The storm water runoff reaching the water bodies also 

gets polluted due to the presence of residues from industries or residential sewers or garbage disposal. Various best 

management practices can be incorporated to make efficient use of the storm water and support to green 

infrastructure. 

Shankaranarayana GP has considerable amount of rainfall for the maximum duration of the year. In such cases the 

rain water can be harvested to avoid shortage of water during the summer season. The rural population is dependent 

on the water tanker facility provided by the Panchayat during the summers. Proposals for bore wells have been put 

up to overcome the issue of water shortage, which is comparatively expensive. The ideal solution would be to harvest 

the rainwater, which is pure and free from organic matter. 

 

Figure 9-7 Storm Water Management 

Source Author 
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Figure 9-8 Rainwater harvesting flowchart.  

Source: Author 

Rainwater can be harvested and used for daily purposes or can be redirected into natural water bodies such as rivers, 

madagas, keres, wells, bore wells, rainwater harvesting pit, etc. as shown in figure 9.26 

 

9.5.4.1. Desilting of Storm Water 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The settlements are compact in some areas and dispersed in other areas, the connectivity with all the settlements is done 

based on the topography. The settlements are all connected to the storm water drains, which further discharges the water 

into the rivers. 

The storm water collected through drains is 

desilted by the Desilting chamber and sent to the 

existing water bodies, temple tanks, madagas, 

wells, and RWH pits. Remaining storm water is 

collected into the Recharge wells to maintain the 

groundwater level, which would be depleted due 

to the excessive usage of bore wells and hand 

pumps. While the water availability during wet 

 

 

Figure 9-9 Storm water Network.  

Source: Author 

Figure 9-10 Storm water drain network at a household level.  

Source: Author 
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seasons is rainwater, during dry seasons the desilted and stored storm water can be utilized for various purposes, after 

treating as per the requirement. Rainwater harvesting pits are to be made mandatory for the residences which do not 

have wells or bore wells. The settlements are to be connected to the storm water drains, which further discharges water 

to the rivers as seen in figure 9.28. Remaining storm water is collected into the Recharge wells to maintain the ground 

water level, which would be depleted due to the excessive usage of bore wells and hand pumps. Figure 9.29 and 9.30 

shows the schematic section of recharge well at roads and residences. 

   

 

 

 

 

 

 

 

 

 

 

9.5.4.2.  Roof Top Harvesting 

The rain water in the GP may be harvested as it has rainfall of 

considerable intensity and spread over the larger part of the year.  

In this method the roof top acts as the catchment (Figure-9.31). The 

roofing material used should be aluminum, clay tiles, GI sheets or 

concrete. A waterproofing LDPE sheet can be used if it is a thatched 

roof. A drain (Gutter) made up of G.I sheet, bamboo, or any other 

locally available material should be provided along the edge of the roof 

for the collection of water. It should be connected to the down pipe of 

at least 100 mm diameter with a gentle slope for the free flow of water 

towards the storage tank. A mesh wire should be provided for the 

screening of any dry leaves at the inlet of the down pipe.  

Materials such as sand, gravel, charcoal, 

coconut/ betel nut fibre can be used as 

filters. The storage tank can be either 

underground or above the ground. Masonry 

or R.C.C structure with suitable water 

proofing should be provided for the 

underground tank. G.I sheet, R.C.C, plastic 

or Ferro cement tank can be used for the 

surface tank and should be placed at an 

elevated platform. 

An outlet pipe should be provided at the 

bottom of the tank for regular cleaning. The 

size of the tank to be constructed would be dependent on various factors such as catchment area, amount of rainfall, 

daily requirement of water. 

In case of an underground tank a minimum of 0.3 m should remain above the ground and a hand pump is installed for 

the withdrawal of water. In a surface tank a tap is provided for the same. In addition, the tank should contain a man hole 

of 0.50 m × 0.50 m size with cover,  

an over flow pipe (with screen) of 100 mm diameter and drain pipe of 100 mm diameter at the bottom.  

 

 

  

Figure 9-11 Schematic section showing detail of Rainwater 

harvesting pit at household.  

Source: Author 

Figure 9-13 Schematic section showing detail of Recharge 

well.  

Source: Author 

Figure 9-12 Roof top Rainwater harvesting.  

Source: Author 

Figure 9-14 Plan of the roof catchment.  

Source: Author 
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(iii) Tanka Wall: RR masonry 1.45 m thick at bottom in 1:3 cement-sand mortar gradually reduced in steps to 0.38 m at 

the top 

(iv) Tanka Cover: Stone slabs over 3 Nos. R.S. Joists of size 0.20 x 0.15 m 

(v) Apron around Tanka: 1.6 m wide and 115 mm thick 

(vi) Deep Catch Pit at the bottom of Tanka: Size 915 x 230 mm 

(vii) Silt Collecting Gutter: Size 305 x 305 mm, bottom 75 mm thick 1:2:4 Lime Concrete and 230 mm thick RR masonry, 

sides 230 mm thick    RR masonry 

(viii) Slope of treated catchment around Tanka: 3% to 4% - a fall of 3 cm in a length of 1 m 

(ix) 3 Inlets and 1 Outlet in Tanka wall at apron level: Size 0.6 x 0.3 m with Iron Bars 

(x) Opening at the top (for drawing water): Size 0.9 x 0.9 m 

 

 

 

 

 

 

9.5.4.3. Recharge Pits: 

These are excavated pits, dug to appropriate depth such that it can infiltrate into the low-permeability layers covering the 

unconstrained aquifers. The infiltration process follows the walls of the pit, the lateral hydraulic conductivity is greater than 

that of vertical hydraulic conductivity due to the presence of layered sedimentary material. In case of availability of any 

quarry pits or brick kiln quarry, it can be utilized as recharge pits. 

 

Site and design Requirements for recharge pits 

The capacity of the water to be recharged in the pit is 

dependent on the cross section area. It is always 

recommended to build pits in large sizes. The 

penetrability of the primary strata should be determined 

through infiltration tests before the construction of the 

pits. In order to eliminate issues related to water logging 

and sedimentation on the walls of the pit a steep slope 

of 2:1 is recommended. These pits can also be used as 

ponds for the storage and infiltration of water. It is 

advisable to add a thin layer of sand at the bottom to 

avoid silting and water clogging at the strata. The source water should be maintained silt- free water which is further 

recharged. 

 

 

9.5.4.4. Low Cost Rain Water Harvesting System at Household Level 

Figure 9-17 Plan and Section of large tank.  

Source: (Water harvesting structures planning, design and construction) 

Figure 9-18 Section of Recharge Pits.  

Source: (Manual on Artificial Recharge of ground water) 
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Rain water can be collected at household levels with simple and inexpensive method. The water collected can be used 

for drinking and other household purposes. The process involves three stages of filtration and involves easily available 

materials such paint buckets and PVC pipes and mesh wires. 

Design of the system. 

A T- pipe to be enclosed at the end of the PVC pipe which collects the rain 

water from the terrace. The T-pipe directs the water flow in two directions:. 

One, towards a soak pit that collects the initial flush water during the first 15 

minutes of rainfall, as the flush water contains impurities that have 

accumulated on the terrace and inside the pipe. After 20 minutes, the valve 

to the soak pit is closed, and the one towards the filtration system to be 

opened up. 

Using L angle stands, three pairs of paint buckets to be mounted on the wall. 

The lid of the bucket should have a puncture with PVC pipe inserted to allow 

the terrace water to enter with the help of an elbow pipe. 

 

Stage 1 filtration:  

Two paint buckets of the same quantity are required—one for water to enter 

and get filtered and the other for creating an outlet. The pipe carrying 

rainwater enters the bucket partially so that the water is received with force, 

so that it can push the impurities onto the sides. At the bottom of the inner-

bucket, four openings to be created and a slit along the circumference, one 

inch above the base to insert the mesh. On the outer-bucket, at the bottom, 

a circular outlet to be provided for PVC pipe to carry water into the next stage. 

The size of the mesh should be an inch more than the circumference of the 

bucket. The mesh is slid into the bottom with the help of slit at the edges of 

the bucket, with the help of adhesives the additional part should be glued to 

the sides of the bucket such that gaps are prevented for water leakage. In 

this stage, a mesh 304 Grade stainless steel, to be provided as an insect or 

mosquito net. In the first level, the aim is to stop solid impurities.  

Stage 2 filtration: 

The second pair of buckets is positioned under the first one, it has a different arrangement and uses filters on the sides 

of the inner-bucket. Two large openings on the sides of the bucket and four openings at the bottom of the bucket to be 

provided and the mesh must be positioned to cover these openings and sealed. The mesh provided in the first stage 

contains bigger holes, 75 micron mesh to be used in the second stage. Smaller particles and impurities shall be collected 

at this level. 

Stage 3 filtration 

The buckets in this stage is arranged same as the first stage, 50 microns mesh is used minute particles like sand can be 

filtered. The water flows through this filter, and the outlet is connected to the underground tank designated for storing 

rainwater. The capacity of the underground tank shall be dependent on the roof catchment area. (htt6) 

Maintenance of the system: 

For the effective functioning of the system it is required to take away the buckets and clean the filters to remove the solid 

impurities present. This helps to prevent water clogging in the future and clears out any insects that were filtered. It is also 

necessary to keep the roof top areas clean to maintain the filtration system.9.3.2 Road Infrastructure 

 

9.6. Road Infrastructure 

9.6.1. Guidelines for Road safety: 

i. Incorporating appropriate safety design standards and features in the rural roads can enhance road safety to a 

great extent. In view of the lower levels of education in the rural areas, the engineering of roads to constrain users 

to follow safe driving and behavioral standards may be necessary to Supplement Cautionary Signboard. Some of 

the engineering measures that should be in built into the design of rural roads are enumerated below. 

Figure 9-19 RWH using DIY methods. 

 Source: (htt10) 
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ii. Rural roads must necessarily have a tortuous path, keeping in view the narrow land width available. All the same, 

the horizontal curves should be designed scientifically, conforming to the selected design speed and terrain.  The 

horizontal curves must be provided with smooth transition curves and super-elevation. The pavements should be 

widened at curves. 

iii. The vertical profile of the road should be designed such that the required minimum stopping sight distance is 

available. Suitable summit and valley curves should be provided. 

iv. In hill roads, blind curves are a safety hazard. Suitable vision berms may be cut at such locations. 

v. Passing places must be provided at convenient locations particularly on hill roads. 

vi. The provision of rural connectivity leads to the introduction of bus services. 

vii. Properly designed bus-bays must be provided at bus stop to ensure that the buses do not hamper the normal 

traffic. 

viii. Where the roads pass through habitations and school, it is necessary that the motorized vehicles travel at low 

speeds. This can be ensured by providing adequately designed road humps or rumble strips. 

ix. The junction of rural roads with a main road is always a point of conflict and an accident-prone zone. Such junctions 

must be designed scientifically by providing minimum turning radii, flaring of the side road with taper, 

acceleration/deceleration lanes and adequate sight distances. 

x. Ramps must be provided where field paths and cattle crossings intersect the road. 

xi. Traffic signage, incorporating warning and regulatory signs, can enhance road safety, especially near habitations 

and school zones, sharp curves, narrow bridges, junctions, submersible bridges, and causeways. The design 

must incorporate these. 

xii. Hazard markers like reflectorized delineators must be provided at dangerous locations. 

9.6.2. Guidelines for Model Road: 

Proposal of roads with proper connectivity and the enhancement of existing roads will fulfill all the associated objectives 

the Government is aiming to achieve which are generally, 

a) Social and economic Upliftment of rural masses. 

b) Employment generation in rural areas by making them accessible. 

c) Creating attraction for rural areas in the surrounding and thus providing facilities there. 

d) National integration of major part of the population which is in rural India and thus promoting the primary sector. 

e) Arresting of rural-to-urban migration which has made an undesirable imbalance in the urban population and 

economic imbalance. 

Model road infrastructure comprises of: 

i. Plantation along all the roads with native trees so as increase the groundwater recharge and acts as a canopy to 

the pedestrians. 

ii. Placement of utility poles which provides and acts as Non- interactive display, display charging points, and 

government utility points, USB charging points, Wi-Fi hotspot, energy-saving street lights with automatic lighting 

intensity controls, small cell units, four-way solar charging panels, cameras, and multiple sensors, dynamic display 

billboards, static display panic button/ alarm, and telephones. 

iii. Provision of street benches for seamless walkability. 

iv. Provision of streetlights along roads: providing solar-powered streetlights along the roads is an alternative way to 

light up the streets and is sustainable in the long run. This will help keep the roads active at night as well and help 

in accessing and using the streets even at nightfall. It will help reduce the susceptibility of accidents. Since it is a 

renewable source dependent technology, it will have a long life although the initial investment will be high cost. 

But since we receive a lot of rainfall in this area, some provision must be made to store this energy to be utilized 

during non-sunny days.  
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v. Bus stops: since the villagers have to walk a long way to get public transport, it is advisable to locate bus stops in 

each ward so that the villagers can access it easily and can use it for a daily commute. It will also act as landmarks. 

  

9.6.3. Guidelines for Plantation along the Roads 

i. Landscaping and tree plantation: Trees shall be placed at a minimum distance of 10- 12 m from the centerline of 

the extreme traffic lane, to provide a recovery area for the vehicle that runs off the road. The second row of trees 

6m further away will also be desirable and planted, wherever possible. Preferably, the first row of trees shall 

consist of species with thick shade and other rows of vertical growth type providing thin shade. The native tree 

species are that are recommended for Shankaranarayana gram panchayat based on the type of soils are listed in 

the Annexure. These trees are also the native species of Karnataka and belong to Western Ghats.  

ii. The spacing of Avenue Trees: The spacing of avenue trees will depend on the type and growth characteristics of 

trees, the requirement of maintenance, penetration of distant views, etc. A range of 10-15 m would meet the 

requirement for most varieties. 

iii. Choice of Trees: The following guidelines shall be kept in view while selecting the species of trees to be planted: 

 Trees shall be selected with due regard to soil, rainfall, temperature, and water level. 

 Trees which become very wide shall be avoided as their maintenance would cause interference with traffic flow. 

 The species must be capable of developing a straight and clean bole up to a height of 2.5 to 3.5 m from the ground 

level. 

 The selected trees shall, preferably, be fast-growing and wind-firm. These shall not be thorny or drop too many 

leaves. 

 The trees shall be deep-rooted as shallow roots injure pavements. (www) 

9.6.4. Road Infrastructure Plan 

  

Figure 9-20 Proposed Plan, Section and Elevation for the prototype of bus shelter.  

Source: Author 
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9.6.4.1. Development of Siddapura Road 

The identified road for development is the Siddapura Road (13 36'28.08792"N 74 51'45.17208"E). The criteria of selection 

of road is based on its hierarchy, it is the next major road subsequent to the state highway. It connects Shankarnarayana 

and Siddapura The density of settlements and development along this road is high and shows a potential linear 

development along the stretch. Important structures like banks, temples, education institutes, PHC, petrol stations, 

industries and commercial development flank along the road.  

 

 

 

 

 

.  

 

Figure 9-21 Road Infrastructure Development 
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Placement of utility poles at every 500 m interval which provides and acts as Non- interactive display, display charging 

points and government utility points, USB charging points, Wi-Fi hotspot, energy saving street lights with automatic lighting  

intensity controls, small cell units, four way solar charging panels, cameras and multiple sensors, dynamic display 

billboards, static display panic button/ alarm and telephones. 

Provision of street benches for pedestrian ease and seamless walkability. 

Separate waste bins for degradable and non-biodegradable waste to be provide. 

 

9.6.4.2. Proposal for connecting 

Shankarnarayana to Molahalli: 

The Haladi or Varahi River separates 

Shankarnarayana from Molahalli, which is 

located towards the west across the river. 

Molahalli is known for its Tile factory, 

Cashew industry and Oil pressing 

industry. Children from Molahalli commute 

to Shankarnarayana for education and 

people from Shankarnarayana travel to 

Molahalli for occupation.  

The current distance from 

Shankarnarayana to Molahalli through the 

existing Haladi Bridge is 15 Km. whereas, 

construction of a motor able bridge at the 

end of Sowda road, can reduce distance to 

Location of Proposed 

 

Figure 9-22 Map showing proposal for road infrastructure development along Siddapura Road.  

Source: Author 

Figure 9-23 Map showing proposal for connecting Shankarnarayana and 

Molahalli with a bridge at the end of Sowda Road.  

Source: (Earth) 
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Molahalli by 7.5 Km. The construction of the bridge will reduce the travel distance and time for daily commuters from 

either place can be greatly reduced. 

 

 

9.6.5. Proposal for Smart Bus Shelters with ICTs 

As the village does not have good network coverage, it is so proposed to develop shelters that are equipped with Wi-Fi 

connectivity which  

 Provides real time transit data like route numbers, arriving buses with their estimated arrival time. 

 Provide interactive data to the users such as bus route maps and guides. 

 It should be user friendly for elderly, children and physically challenged including tactile and braille boards for 

visually impaired. 

 Provide safety by means of increasing visibility for waiting commuters  

 Provide ICT facilities like WiFi Hotspots and mobile charging point.  

 Provide space for advertisements. 

These Shelter will be majorly used by the youths in the 

community for accessing internet. These smart shelters 

can be located at major landmark locations like 

education institutions to cater to a larger crowd.  

There is a total of 7 smart shelters proposed. The 

location and the wards it will be catering is as follows: 

Ward no. 1- Bailoor cross Bus Stop. It will cater to ward 

no. 1,2 and 6 

Ward no.3- Bus Stop near to Forest Office. It will cater 

to ward no. 3,4,5  

Ward no. 3- Bus stop near PHC and Government PU 

and Degree College. This will mainly cater to the 

college going students 

Ward no. 4- Near to the Shankarnarayana Bus Stand. It 

will majorly cater to the daily commuters, who visit the bus stand. 

Ward no. 6- Bailoor and Haleagrahara are residential zones. It has a higher primary school, so school going children 

can access the facility. 

 

Location of Smart Shelters 

Figure 9-24 Map showing location of proposed Smart Shelters.  

Source: Author 

Figure 9-25 A model of a smart shelter.  

Source: Author 
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Kulanje- ward-1, Kulanje ward-2 (2no.s) - will cater to the remote locations for school students to access the facility.  

 

9.6.6. Proposal for smart utility pole 

Broad design of smart utility pole:  

1. Shankaranarayana gram panchayat requires a smart street pole Solution which is best in class with innovation for 

network densification in an outdoor 

rural environment. The smart pole 

should be able to meet the village 

aesthetic requirement and it should 

be visually appealing. It should 

easily blend into the gram 

panchayat light pole master plan. 

The general concept is to integrate a 

telecom solution with streetlight 

poles in a Smart way. This solution 

should fully be encapsulated for 

outdoor site deployments. The 

Telecom units should be inside the 

Smart pole that is camouflaged while other equipment such as power, battery, and cooling, etc. are placed 

underground in the cabinet. It shall be possible to uplift the entire underground Column above Ground level. 

Underground equipment box should be maintenance-friendly, Provision of the lifting of equipment from a 

maintenance perspective is available. To have trouble-free operation Lifting column can support 200Kg or more 

of the equipment load. 

 

2. Apart from the LED Lights and Telecom Equipment, the pole should have capabilities to accommodate 

Surveillance Camera, Environment Sensors, and Wi-Fi. It should have the capability to incorporate backhaul for 

connectivity such as Optical Fiber Network and Microwave as per requirement. The signage may be fitted at an 

appropriate height measuring 4 feet by 3 feet. All the cablings are to be done inside the pole and the whole design 

should be aesthetic and attractive. 

 

3. The features of the Smart pole solution. 

i. Easy to place and build. Best mobile coverage on streets and hot spots. 

ii. Getting the ideal location for seamless mobile broadband coverage in rural areas for various technologies 

2G/3G/4G & Wi-Fi. 

iii. Multi-use of rural infra – blends easily into Shankaranarayana aesthetics without any visual pollution. 

iv. The Smart Pole should withstand partial flooding on the ground level. 

v. Smart Street Solution should be designed to suit all climate zones. 

vi. Lighting protection and grounding are to be included in the pole structure. 

vii. DC Power Backup: It should be possible to house a minimum of 3-4 telecom technologies 

viii. (GSM, WCDMA, LTE, Wi-Fi, BLE4.0, etc.) Simultaneously with a minimum of 2-3 sectors. 

ix. It should also be possible to support future technologies such as 5G. 

x. It should be possible to support LED luminaries as per the primary requirement of the Light Pole 

xi. The height of the smart pole should be in line with the requirement of the street light varying from 9 to 15 

meters depending on the type of the road and the lighting required. 

xii. It should be possible to support 1 light arm/2 light arm as per requirement. 

xiii. The smart pole should be possible to support other societal/smart rural applications such as surveillance 

cameras, weather monitoring, flood monitoring, billboard, etc. 

xiv. The camera should be integrated with the light arm and should have a feature of night Vision. 

Selection of the site: 
 
The site for the proposal of a smart utility pole is selected at the junction of Sidhapura road and Sowda road. The site is 

located in a prime location of Shankaranarayana gram panchayat which has many commercial outlets, Shri krodagiri 

 
Figure 9-26 Smart utility pole.  

Source: Invalid source specified. 
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3) Sri Sambasadashiva temple 

4) Shri Kroda Shankaranarayana temple  

5) Koti – Tirtha (Temple tank) 

6) Sri Shankaranarayana Moola temple 

7) Adhi sri Shankranarayana temple 

8) Brahmin family house 

9) Entrance gate along the SH highway 

10) Amma Sabhabhavana 

11) Shri Veera kallakuttika temple 

12) Sub - registrar office  

13) Shri Pithala Durga parmeshwari temple & Madagha 

 

Trail 3: (Marked in Grey color numbers tag) 

1) Swami naga temple 

2) Varahi riverbank 

3) Shri Mahishmardini temple, Kroda bailooru 

4) Bhajana Mandira 

5) Madagha 

6) Ravu temple 

7) Madagha 

8) Madagha 

9) Madagha 

10) Haiguli temple 

11) State highway crossroad 

12) Shri Siddhivinayaka Devasthana 

13) Shri Mahalingeshwara Devasthana 

14) Lake & forest area 

 

Each of the above trails would be conducted on separate three days. First and second trail span along 7 kms each; and 

third trail is spanned up to 5 kms. The tourists would have a choice to select either or all three trails as per their 

convenience. 

9.9.7. Farm - Home Stay:  

i. In the Gram Panchayat, communities like farmers and small entrepreneurs can offer tourists, real home-

stay experiences. 

ii. The guest would be offered to stay with the family and experience the everyday life with facilities to enjoy 

the local food, heritage and culture. 

iii. Traditional knowledge sharing can take place between the farmer community and the guests, by engaging 

them with first hand experiences in their agricultural lands. 

  

 

 

 

 

 

 

 

 

 

 

 

  

9.9.8. Management Centre:  

Figure 9-56 Farm Home – Stay.  

Source: NewsIndiaExpress 
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This centre will cater to the management of finances of all temples located within the Gram Panchayat. Main objective 

of this system is to connect Shankaranarayana village with other taluk and district level tourism hotspots. 

i. Computerized operations of the temple,  

ii. Providing assistance with Temple puja's, seva's as well as Devotees,  

iii. Keeping track of the payment transactions,  

iv. Maintaining the temple annual revenue  

This way we can provide annual funds to the temples which are located within the Gram Panchayat but are not a 

part of the sapta-kshetra. 
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9.10. Rural Community Development 

To enable holistic development of villages and its people, the projects focus on improving livelihood, health, early 

childhood development, youth related activities, education, welfare and strengthening grassroots institutions.  

Community development is always a continuous process in which members come together to take collective actions to 

generate solution of the common problems.  

• Child development - 0 to 4 age (ability of parent and supports)  

• Adolescence development - teenager’s skill for future life  

• Youth development- productive age group  

• Women development to nourish care promote development of women including their reproductive health.  

• Welfare of senior citizen age 60and more (protection and social security caring and raring and acceptance)  

• Agriculture and allied activities (maintaining the essential vegetables and suggesting agricultural production)  

• Spillover spaces (open and semi-open spaces) for institutes or development centers 

• Informal market area for a cluster of community 

 

 

Figure 9-57 Framework for Quality of Space for Community. 

Source: Author  

 

9.10.1. Design Guidelines for development of rural community spaces 

 (Design Guidelines, BUILDING NEIGHBOURHOODS TO THRIVE IN, 2018) : 

• Entrances and exits should be easy to locate for a first time user, and especially for a caregiver with young 

children. 

• Pathways should be connected with destinations, and well sign-posted. 

• No solid walls, planting edges along main routes that obstruct sightlines. 

• Keeping fence permeable, with frequent openings every 50-80 metres. 

• Considering the fence as an attractive object. It can add value to a space, by doubling up as a trellis plants, 

having benches incorporated in the fence, or having an attractive pattern. 

• Planting and green elements with a range of colour, texture, shape and use. 

• Provide shaded spots where people need to wait and have good sightlines.  

• Concrete and steel benches absorb heat and can be uncomfortable to sit on in the summer. Wood stays 

cooler. 

• Group benches together, so that people can socialise. 

• Mobile food stalls can be designed to precisely fit the dimensions of a parking space, including the area 

needed for customers to stand. 
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9.10.1.1. Intent of the project: 

 To create an environment that fosters community engagement and strengthen community ties.  

 To create spaces and experience that inspire action and creativity and has led to self-growth at an 

individual level.  

 To act as social hub for community over which the members feel sense of ownership to strike a balance 

between the aspiration of community and the environment that they are familiar with to create a new environment 

that is suited to their needs.  

 To create a multipurpose space that can look after multiple activity of a community engaging multiple user 

groups.  

 This is to uplift the socio-cultural aspects of the community.  

 

 
Figure 9-58 Land use map of Intervention Area.  

Source: Author 

On the proposed site the predominant land use is of agriculture plantation; while in the vicinity we have excavated area, 

dispersed household 

 
9.10.1.2. Spaces for engagement:  

 
 

 
Figure 9-59 Schematic representation of Community space for Engagement. Source: Author 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9-61 Schematic representation of 

Community space for Sociability.  

Source: Author 

Figure 9-60 Schematic representation of Community space  
for Permeability.  

 

Source: Author 
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The center for rural community development is an intervention for the public that specifically aims to create engagement. 

It is believed that if people get a chance to interact with each other the community spirit will be fostered. Three aspects 

that could bring the quality of space in community are: Occupiable, Permeability and Sociability 

 
9.10.2. Project Description 

.  
 
                          

 

  

 
9.10.2.1. Design Intervention:  

 

 
Figure 9-64 Demo area near Krodha Bailoor Temple.  

Source: Author 

Figure 9-63 Sketch (plan) shows the Demo area conceptual level 

intervention.  

Source: Author 

Figure 9-62 Sketch shows the Demo area conceptual level sections of 

multipurpose use for community.  

Source: Author 
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Figure 9-65 Multiple scenario – informal market, seating area for community gathering, play area for kids. 

 Source: Author 

  
The north-west zone of the Gram Panchayat has concentration of existing temples, anganwadi’s and madagas. This zone 

has the potential of being converted into a community space which would also act as a spill over to the resources in the 

vicinity. For instance, the area near the anganwadi’s and the temples could be enhanced for multipurpose use. The space 

has the potential to transform from santhe (market) in the morning, outdoor learning space for the anganwadi activities in 

the afternoon and activities associated with the temples in the evenings. This temporality of space could be developed by 

enhancing the edge conditions. The spaces near the madagas can be developed for leisure activities retaining the 

importance of the resource, which would provide for a community space to the residents of the village and also uplift the 

identity of the gram panchayat. 

 

9.10.3. Skill Development Centre 

The Proposed Vocational/skill development centre consists of two prototypes  

I) Centralized model and II) Decentralized model  

 The Pradhan Mantri Kaushal Vikas Yojana(PMKVY) & Jan Shikshan Sansthan (JSS) are the two schemes 

targeted for both centralized and decentralized Vocational/skill development centre 

 The Centralized model has an integration of E-Governance, E-Commerce, Tele-medicine, ICT (Information and 

communication technology), Vocational courses, and economic symbiosis model. 

 The decentralized model falls under category 3 as per the PMKVY mandate centre category, where the area 

requirement given is a minimum of 3000 Square feet, courses pertaining to one sector with two trades and which 

can annually train 500 candidates.      

 The centralized Vocational/skill development centre is located in Kulanje ward-01 which has high involvement of 

formal graduates wherein the nearby Shankarnarayana ward-04 has more involvement in informal sectors, the 

integration of all the sectors will suffice the need of both wards. Due to its centrality of location, along the SH27 

and its size, this centre can cater to a minimum of 1500 candidates annually. 

 The decentralized Skill development and Village support Centre is located in Shankaranarayana ward 1, 

integrated along with the existing Anganwadi/ Lower primary school at Kondali with the proximity of SH27 (800m 

from Bailoor cross). This centre can cater to a minimum of 500 candidates annually.  

 E-Governance is provided to take care of Shankarnarayana and Kulanje village, at present people need to travel 

to Siddapura, Kundapura, and Baindoor for any Government related work. E-governance service is provided in 

this centre to avoid traveling to other villages. 

 E-Commerce is provided to sell and invest in the local products of the Gram Panchayat. In Shankarnarayana & 

Kulanje there is no such a platform for selling to the consumers outside the village since they lack knowledge of 

technology.    

 Tele-medicine is provided to support existing healthcare centres, hospitals, and other healthcare providers. The 

Gram Panchayat lacks diagnostic facilities to identify their degree of disease and refer medical support.  

 In Shankarnarayana & Kulanje the primary sector (agriculture) plays a major role, hence first preference is given 

to primary sector courses to generate more local employment opportunities followed by other technical and non-

technical sector courses  
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 The proposed vocational center will facilitate both Students who have completed secondary or higher secondary 

education (Youth 16- 35 years) and interested candidates to acquire skills in the technical or non-technical sectors. 

It is also open to all category of people in the GP in need of employment opportunities.   

 The Infrastructure provided should implement training programs which is barrier-free for people with disabilities 

based on prescribed standards.  

 

 

9.10.3.1. Resource Symbiosis Model for Sustainable livelihood generation through Bricolage 

 

 

A model proposed by Ramit Debnath, Ronita Bardhan (Ramit Debnath)  

Bricolage is defined as making-do by applying combinations of resources already at hand’ (Baker and Nelson, 2011). It 

focuses on addressing opportunities and problems with the limited available resources which are free or cheap. 

RSM is an extension of social entrepreneurship, where the producers and consumers have feedback loops in the form of 

mutual benefits, which integrates into a sustainable market-based resource consumption model. 

The conceptual framework of facilitating village development through resource mobilization through bricolage is given 

below: 

 

PHASE 1 – High level of resource mobilization and significant bricolage 

will be required to push village development; i.e. more resources must 

be mobilized to create a balance between self-sufficiency and wealth 

creation from market-based businesses. This phase essentially 

assimilates the social and natural resource elements of the village to 

create this balance. Once this balance is established, the process of 

symbiosis begins  

PHASE 2 – The virtue of the symbiosis drives the development. This 

stage can act as a dock for the implementation of Ministry of Rural 

Development Schemes.  

PHASE 3 – Advanced phase where resource utilization will directly co-

benefit the advanced growth of the village, i.e. at this stage resource mobilization in the village to impact the quality of life 

directly.  

Thus, the village development will imitate city like growth curve. At this stage, it becomes highly probable that the village 

can be promoted to an Urban Local Body   

 

Figure 9-67 Showing Proposed Economic Model for the GP.  

Source: Author 

Figure 9-66 Vilage resource symbiosis model 
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The total percentage of main working population in the GP is 49.3%, the total percentage of marginal working population 

is 11.62% and the total percentage of non-working population is 39.08%. As the percentage of non-working population 

accounts to almost half the population of the GP, it is necessary to promote other economic generating activities in the 

GP. Agriculture is the primary occupation in the GP, hence an economic model is proposed by making the best use of 

the existing resources. Figure 1 shows the proposed economic model for the GP, Onsite model that which requires land/ 

processing unit/ storage facilities (small-scale industries) and Offsite model are those economic activities at household 

level (Household industries). These additional economic generating activities are proposed by making the best use of the 

existing resources that are; Coconut, Arecanut, Paddy, Pineapple and Banana. The process flow for each of the resources 

are illustrated below; 

9.10.4. Coconut Processing Business  

The above flow chart (Figure 2) represents the process flow of possible Coconut processing businesses in the GP. 

Coconut being a major crop of the village, the possible products that can be obtained are charted, also ensuring a circular 

economy in the village by promoting the use of Biogas plants/ digesters to treat the waste and thereby provide heat and 

electricity to the processing unit. 

Example: 

Small Scale Coir Industry (Onsite Model) 

- Converting Coconut husk, a waste into wealth 

- Provides full time employment to unskilled workers and part time employment to agricultural laborers 

  

Figure 9-68 Process Flow Chart of Coconut Processing Business in the GP. Source: 

Author 



 

Manipal School of Architecture and Planning 

 

175 

 

C
h

a
p

te
r:

  
P

ro
p

o
se

d
 G

ra
m

 P
a

n
c
h

a
ya

t 
S

p
a

ti
a

l 
D

e
ve

lo
p

m
e

n
t 

P
la

n
 

 

 

Figure 9-69 Production process in Coir Industry. Source: Author 

HARVESTING – 45-60 day cycle with each tree yielding 50-100 coconuts per year. Coconuts that have fallen will simply 

be picked up off the ground or harvested by human climbers – can harvest fruits from 25 trees in a day or if the climber 

uses a bamboo pole with a knife attached to the end to reach through the tree top vegetation, he can harvest 250 trees 

per day.  

HUSKING – Ripe coconuts are husked immediately, To remove the fruit from the husk, the coconut is impaled on a steel 

tipped spike to split the husk. A skilled husker can manually split and peel about 2000 coconuts per day.  

RETTING – Traditional retting process involves husks being buried in pits dug along riverbanks, immersed in water-filled 

concrete tanks, or suspended by nets in a river and weighted to keep them submerged. The husks typically soak at least 

six months 

Whereas, Mechanical retting involves ripe husks being processed in crushing machines after being retted for only seven 

to 10 days. Immature husks can be dry milled without any retting. 

DEFIBERING -Traditionally, workers beat the retted pulp with wooden mallets to separate the fibers from the pith and the 

outer skin. In recent years, motorized machines have been developed with flat beater arms operating inside steel drums. 

Separation of the bristle fibers is accomplished by hand or in a machine consisting of a rotating drum fitted with steel 

spikes. 

Separation of the mattress fibers from the pith is completed by washing the residue from the defibering process and 

combing through it by hand or tumbling it in a perforated drum or sieve 

The clean fibers are spread loosely on the ground to dry in the sun. 

FINISHING - Bristle fibers that will not immediately be further processed are rolled and tied into loose bundles for storage 

or shipment. More mechanized producers may use a hydraulic press to create compact bales. 

However, if more processing is desired, the fibers are combed with mechanical or manual carding tools, then loosely 

twisted into a  

thick yarn (wick), and wound into bundles. 

9.10.5. Arecanut Processing Business 
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The above flow chart represents the process flow of possible Arecanut processing businesses in the GP. Arecanut being 

another major crop of the village, the possible products that can be obtained are charted, also ensuring a circular economy 

in the village by promoting the use of Biogas plants/ digesters to treat the waste and thereby provide heat and electricity 

to the processing unit. 

 

Example: 

9.10.5.1. Arecanut Processing (Onsite Model) 

 

HARVESTING- Minimum two people with required skills are 

necessary to accomplish this. One professional tree climber with 

experience of plucking the fruits and another person who uses gunny 

bag to catch it when the fruits are falling down.  

STORING & TRANSPORTATION -Once the harvesting is completed 

it has to be transported safely to the home. During one full day of 

harvesting in a typical farm of about 1 acre, you can get the yield of 

14-15 gunny bags. The capacity of each gunny bag is 60 kgs. So, 

depending on the quality of the yield, you may expect around 800-

900 kgs of raw areca nut fruits per acre. The normal process in these 

villages is to use the bullock cart to transport. If the quantity is more 

in the range of 30-40 gunny bags, then the truck would be used to 

transport. 

PEELING TO GET THE KERNEL- The raw fruit has to be pealed in 

order to get its kernel. This has to be done within a day or two after 

harvesting. Otherwise, the cutting will not be easy at all. Since it is a heavy and intensive manual work, you need a 

minimum of 7-8 people working for an entire day to peal the arecanut raw fruits of 14-15 gunny bags (800-900 kgs). The 

labourers enjoy working together like a family with full dedication of 12 hours every day and earn daily wages of RS 150-

200.  

BOILING THE KERNEL - Immediately after the kernel is taken out, it has to be boiled with high temperature for minimum 

of 12 hrs. For efficiency purposes, two huge metallic vessels of capacity of 600 litres are being used as seen in the below 

picture.  

SUN DRYING THE KERNEL - This drying process has to be done for minimum of 7-10 days. This is the last step of areca 

nut processing. Once the drying process is over, it can be packed in and kept for any number of days before selling it in 

the retail market. For every 100 Kgs of raw areca nut fruits, you can expect the final dried areca nut in the range of 13-15 

kgs. 

MECHANICAL DRYING – During monsoon, the kernels can be mechanically dried using Solar cum biomass dryer 

 

 

 

Figure 9-70 Process Flow chart of Arecanut Processing Business in the GP. Source: Author 

Figure 9-71 Production Process of Arecanut 
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9.10.6. Mushroom Cultivation (Onsite Model) 

a) Button Mushroom Cultivation 

 COMPOSTING - The growing cycle of mushrooms starts with 

compost. A square metre of compost (which is equal to 90 kilos) 

yields a maximum of 35 kilos of mushrooms. The leftover 

compost can still be used as a soil conditioner in other 

agricultural companies. 

 SPAWNING - The process of sowing the mushroom mycelium 

into the beds is called spawning. The spawns are obtained from 

certified national laboratories at nominal cost. Spawning can be 

done in two ways- either scattering the compost on the bed 

surface in the tray or mix the grain spawn with compost before 

filling the trays. After spawning the trays are covered with old 

newspaper sheets. The sheet surface is then sprinkled with 

water to maintain moisture and humidity 

 CASING - The spawn run is complete when there is white 

cottony growth. The surface of the compost is then covered with 

casing soil upto 3cm thickness. Casing soil is prepared by mixing 

finely crushed and sieved, rotten cow dung with the garden soil. Once prepared, the casing soil must be sterilized 

to kill the pests, nematodes, insects and other molds. Sterilization is done by treating it with formalin solution or 

by steaming. Once the casing soil is spread on the compost the temperature is maintained at 25⁰C for 72 hours 

and then lowered to 18⁰C. Casing stage needs a lot of fresh air. 

 CROPPING - 15 to 20 days after casing, pinheads start becoming visible. White colored, small-sized buttons 

develop within 5-6 days of this stage. Mushrooms are ready for harvest when the caps are sitting tight on the short 

stem. If they are allowed to stay longer on the stem then the cap may open like an umbrella. Opened button 

mushrooms are considered to be inferior in quality. 

 HARVESTING - While harvesting, the cap must be twisted off gently. The average production of button mushroom 

is 3-4 Kg per tray. In favorable conditions the yield can go upto 6 Kgs as well 

 

 

9.10.7. Paddy Straw Mushroom 

 SPAWNING – The mushrooms are spawned on chopped, 

soaked paddy straws. Sometimes they are spawned on 

cereal grains or millets. When they are spawned on paddy 

straw, they are called straw spawn and when spawned on 

cereal grains, they are called grain spawn. They are 

available at certified and government centers at a nominal 

cost. One bottle of spawn is usually sufficient for one bed. 

 STRAW PREPARATION - In India, the mushroom of this 

variety is grown on paddy straw. Well dried, long straws 

are tied together in bundles of 8-10 cm in diameter. They 

are then cut to uniform length of 70-80 cm and soaked in 

water for 12-16 hours. 

 BED PREPARATION - Since the mushrooms must be 

cultivated on raised platforms, foundations made of bricks 

and soil must be raised. Its size must be slightly larger than 

the bedding and must be strong enough to hold the weight of the bed.  

 MUSHROOMING - Generally, mushrooms begin to grow within 10-15 days of spawning. They continue to grow 

for the next ten days. Once the volva erupts and the mushroom inside is exposed the crop is ready for harvest. 

These mushrooms being very delicate have a very short shelf life. They must be consumed fresh. If refrigerated, 

they can be stored only for a maximum of 3 days. The yield of this mushroom variety is about 2.5 Kg per bed. 

Figure 9-72 Production Process of Button 

Mushroom cultivation 

Figure 9-73 Production Process of Paddy Straw mushroom 

cultivation 
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9.10.8. Skill Development Centre 

Centralized Vocational and Skill Development Centre 

I. Demo Area-1 (Centralized model)  

 

Figure 9-74 Map Showing Proposed Areas for Intervention.  

Why 

• Present youth (approx. 40%) are moving out to cities for work and employment. 

• Less opportunity to retain people with higher qualification 

• Lack of employment opportunities for women, more than 50% women are unemployed including some widows and 

unmarried women 

What 

• Vocational training for employment 

• Digital Learning centre  

How 

• ICT integration for education and work 

• E- Learning platform to continue higher education & promote digital literacy  

Location 

The demo area is located in Kulanje ward-01 along with the SH 27 and to the proximity of Shankaranarayana bus stand- 

1km approx. 
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I. Site Plan Showing Vocational and Skill Development Centre: 

 

Figure 9-76 site plan of Vocational and Skill Development Centre. Source: Author 

II. Detailed Plan, of Block A: 

 

Figure 9-77 Floor plans of Vocational and Skill Development Centre (Block –A). Source: Author 

 

  

I. Area statement:  
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Ground floor – E-Governance, E-commerce, Tele-medicine, ICT, Multi-purpose area     

Table 9-3 Showing Ground floor and first floor carpet area of Vocational and Skill Development Centre (Block –A) 

S.No. Requirement  Area Sq.mt Total 

Sq.mt 

Number of 

people  

(Per Class 

Room) 

West Wing 

1. Office Room  28 28  

2. Administration  25 25  

3. Staff Room (2 Nos) 30 60  

4. E-Commerce  28 28  

5. E-Governance  25 25  

South Wing 

1. ICT Lab  85  85  25 

2. Smart IT Lab 30 30 10 

3. Food Production class 30 30 20 

4. Agro-Processing class 30 30 20 

5. Toilet (Male & Female) 30 60  

North Wing 

1. Telemedicine  30 30  

2. Language class  30 30 20 

3. Communication Lab 30 30 10 

4. Seminar Hall  85  85  65 

5. Toilet (Male & Female) 30 60  

Other areas 

1. Multipurpose area  150 150  

2. Green area  35 70  

3. Ground floor Common area, 

Circulation + waiting lobby 

30+ 

170+ 

500 

700  

Ground Floor Carpet Area 1556  

 

First floor – Vocational courses, Administration, Labs      

S.No. Requirement  Area Sq.mt Total 

Sq.mt 

Number 

of people  

(Per 

Class 

Room) 

West Wing 

1. Principal  28 28  

2. Vice Principal 25 25  

3. Staff Room  30 30  

4. Store  25 25  

5. office 28 28  

6. Library  30 30  

South Wing 

1. Mechanical   30 30 20 

2. Welding  30 30 20 

3. Sewing Technology  30 30 20 

4. Lab Sewing Technology 45 45 20 

5. Lab Agro-processing   60 60 20 

6. Toilet (Male & Female) 30 60  

North Wing 

1. Spa therapy 30 30 20 

2. Carpentry  30 30 20 

3. Fruits and vegetable 

processing   

30 30 20 

4. Lab- Fruits and vegetable 

processing   

45 45 20 

5. Lab-  Food Production   60 60 20 

6. Toilet (Male & Female) 30 60  

Other areas 
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1. Circulation   600 600  

First Floor Carpet Area 1276  

 

I. Schedule for Class room & Lab area/Multipurpose. 

Table 9-4 Showing Training time of Vocational and Skill Development Centre (Block –A) 

Vocational Training Timing - Class Room & Lab area/ Multipurpose  

Target User Timing Course Offered Duration  

Youth (15 – 25) 

Male & Female 

9 – 12 Am (Morning 

Session) 

Primary sector courses  3 to 12 months 

Adults (25+) 

Male & Female 

2 – 5 Pm (Afternoon 

Session) 

Primary sector courses - 

Open to all age groups 

(Male & Female) 

9 – 12 Am  Weekend 

(Morning Session) 

Primary sector awareness & 

Training programs  

- 

Youth (15 – 25) 

Male & Female 

8 – 11 Am (Morning 

Session) 

ICT & Distance education   12+ months 

 

Primary and high school 

students 

Male & Female 

1 – 4 Pm weekend 

(Afternoon Session) 

E-learning computer 

programming  

3 to 6 months 

Adults (25+)  

Male & Female 

2 – 5 Pm week days  

(Afternoon Session) 

Basic digital learning  1 to 3  

months 

Youth (15 – 25) 

Male & Female 

9 – 12 Am (Morning 

Session) 

Sewing Technology & Spa 

Therapy  

3 to 12 months 

Adults (25+) 

Male & Female 

2 – 5 Pm (Afternoon 

Session) 

Sewing Technology & Spa 

Therapy 

- 

Youth (15 – 25) 

Male & Female 

9 – 12 Am     (Morning 

Session) 

Technical sector  3 to 12 Months 

Adults (25+) 

Male & Female 

2 – 5 Pm    (Afternoon 

Session) 

Technical sector - 

Youth (15 – 25) 

Male & Female 

9 – 12 Am     (Morning 

Session) 

Non-Technical Sector & 

Construction Sector 

3 to 12 Months 

Adults (25+) 

Male & Female 

2 – 6 Pm (Afternoon 

Session) 

Non-Technical Sector & 

Construction Sector 

- 

 

 

II. Detailed Elevation and Section of Block A: 
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II. Detail Plan, Elevation and Section of Block B (Economic Development): 

 

Figure 9-79 Floor plans& details of Vocational and Skill Development Centre (Block –B) Source: Author 

 

 

 

 

 

 

Area Statement of  Block B (Economic Development): 

Figure 9-78 Elevations & sections of Vocational and Skill Development Centre (Block –A) 
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Ground floor – Food Processing Area & Eco Products Processing Area Storage/Warehouse/    

Table 9-5 Showing Floor carpet area of Vocational/Skill Development Centre (Block –B) 

S.No. Requirement  Area Sq.mt Total 

Sq.mt 

North Wing – Food Processing Area 

1. Cooking/Boiling 20 20 

2. Washing/ Weighing 20 20 

3. Filtering/ Pressing 30 30 

4. Sterilization 15 15 

5. Labelling/Packaging 10 10 

6. Storage 25 25 

7 Cold Storage 15 15 

8 Circulation 20 20 

9 Administration 15 15 

10 Toilet (Male Female) 35 35 

South Wing – Eco Products Production/Storage 

1. Equipment area 70 70 

2. Product processing/Storage 125 125 

 Total  400 

 

9.10.9. Decentralized Skill Development/ Village Support Centre 

 

I) Demo Area -02 (Decentralized Model) 

 

Figure 9-80 Map Showing Location of Proposed Skill development/ Village support centre. Source: Author 
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Figure 9-81 Location of Proposed Skill development/ Village support centre. Source: Author 

 

II) Site Plan of Proposed Skill development /Village Support Centre 

 

Figure 9-82 Site Plan of Proposed Village Support Centre. Source: Author 
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III) Area statement  

Table 9-6 Showing Carpet area of Skill development /Village Support Centre 

S.No. Requirement  Area 

Sq.mt 

Total 

Sq.mt 

Number of people  

(Per Class Room) 

Wing A 

1. Waiting lobby/ Information service  28 28  

2. E-Governance/ E-Commerce  28 28  

3. Telemedicine  30 30  

4. Computer learning /Class/Multipurpose space  30 30 20 

5. E-Governance  25 25  

Wing B 

1. Small scale forest enterprises 

/Class/Multipurpose space  

30 30 20 

2. Non timber forest products/ Storage/ 

Multipurpose hall  

60 60  

3. Cold storage  10 10  

4. Toilet (1 for He & 1 for She)  20 40  

Ground Floor Carpet Area 281  

 

IV) 3d views of Proposed Village Support Centre 

 

Figure 9-84 3D Views Village Support Centre 

 

 

Figure 9-83 Detailed Plan, Elevation and Sections of Village Support Centre. Source: Author 
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Recycling Organic Waste by Integrating Circular Economic Model 

 

9.10.10. Mushroom Cultivation 

 

Figure 9-85 Promoting Circular Economic Model through Mushroom Cultivation 

With the introduction of mushroom cultivation and bio-digestors/ biogas plants in the GP, we can achieve a circular 

economic model where in the organic waste that is produced in households and agricultural unit can be converted to 

produce heat, electricity, fuel and fertilizer, thereby creating a zero emission or total productivity concept. 

 

Figure 9-86 88 Possible Location for Mushroom Cultivation in Kulunje Ward 

9.10.11. Insect Based Bioconversion 

When insects are mass produced under controlled conditions, they can break down significant quantities of food waste. 

Further, as the insects consume this waste, they produce multiple valuable commodities, such as insect biomass 

(proteins, lipids), pharmaceuticals, biofuels, lubricants, and fertilizer from their excrement. This process is called 

bioconversion 

The chemical and physical properties of insect frass used as a fertilizer are compatible to other commercial products 

For animal feeds, the most well studied and commonly used species are black soldier fly larvae, house fly, mealworms, 

and crickets. Black soldier fly larvae are an especially lucrative feed source, rich in protein and fat, with faster development 

than other species used for bioconversion 

 

 

Figure 9-87 circular flow of Organic Waste using Insect Bioconversion 

Organic waste 
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9.10.12. Woman Empowerment Centre 

Guidelines for Setting up a Women Empowerment Centre 

 The centre should be located in such a place that the transportation facility will be available or it should be within 

500 meters of bus stop & auto stop. 

 The centre will be within 1 km of post office location, which will help strengthen the e-commerce system. 

 Small medical aid unit for the centre which would provide guidance for all kinds of physical & mental health 

awareness for woman. 

 This centre can cater all women age of 18-65 years without any class bias. 

 Working woman can be facilitated with child care unit, children are ageing 2to 7 years old can get this facility. 

 This centre will cater to production as well as selling of the homemade products supported with e-commerce 

facility. 

 The centre can be arrangement of required rooms with courtyard which can provide openness and also act as a 

gathering space for any training or awareness programme. Rooms should have RCC roof and minimum height of 

3m. 

 This centre can guide Rastriya Mahila Kosh policy for the rural woman to achieve business related funding 

assistance.  

 Providing facility of Mahila E-haat which is an online marketing platform for women provides an opportunity for 

women entrepreneurs to leverage technology for showcasing and selling products made by them. 
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9.10.13.  Women Empowerment Centre (Mahila Mandali) 

Social Structure of Women in the GP 

Empowerment of women and achieving 

equality between men and women is 

beneficial for economic development and 

enhance social life also. In rural areas 

women are dominated and economic 

opportunity also not encouraged for them. 

Shankarnarayana village has more women 

population than men. 

 

Social Structure of Women in 

Shankaranarayana Village 

 

 

 

  

 

 

 

 

 

 

 

   

 

As per figure 9-92 Shankaranarayana Village female population is more than male population. As per statistics 

Shankaranarayana Village women are more literate rather than male ratio, whereas we can see more female are illiterate 

in comparison of male. May be small scale business or training can help those female communities.  

 

As per data Shankaranarayana Village women are mostly 

nonworking comparison to male because of less Opportunity. So, it 

is clearly visible that female is associate with in house related work 

so some SHG (Self-help group) can create more small-scale home-

based items production as a job opportunity. Shankaranarayana 

Village has lack of woman empowering facilities like woman training 

center, Self-help group participation, and woman cooperative 

centering based small industry. The women of this village can be 

encouraged by empowering them based of their home-based skill 

which generally they inherit. The literacy rate also high in women 

population which they can use for their development. Changing of 

economical status of the women also help them to develop their 

social life and create better future for their child. 

Shankaranarayana Village non availability of woman facilities-  

o Woman training center  

o SGH- Self-help group  

o Woman cooperative center.  

o NGO based small industry 

 

Figure 9-89 Social Infrastructure Development: Resource Symbiosis 

Model, Skill Development Centre, Women Empowerment Centre 

Figure 9-88 Comparative analysis of male female ratio. 

Source: GPDP Report 

Figure 9-90 Shankaranarayana Village comparative 

data of working & nonworking for male and female. 

Source: GPDP Report 
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Figure 9-91 Shankaranarayana Village Female working comparative data of different industry. Source: GPDP Report 

Shankaranarayana Village ownership is in hand of man whereas most of the same amount of cultivation is doing by 

woman almost same. Shankaranarayana Village women are mostly involved in agricultural work profile rather than other 

industry.70% of the man are going outside for work opportunity so woman is taking care of home and children so home-

based product training can be income opportunity for them.  

 

 

 

 

 

 

 

 

                        

 

 

 

 

Shankaranarayana Village Schedule tribe population is more than schedule caste population. There is different 

improvement policy is there but due to their bad lifestyle their children are mostly sent to other state for job.  

 

 

 

 

Figure 9-94 Map showing involvement of occupation in different area 

Most of the woman are participate in cultivation work or agricultural labor job where male is earning five hundred rupees 

per day and women are getting three fifty rupees per day. In seasonal based forest-based income generation also man 

and woman are equally participating but it mainly provides benefit for male community. 

 

Social Structure of Women in Kulunje Village 

Figure 9-92 Shankaranarayana Village 

comparative data of male and female 

children. Source: GPDP Report 

 

Figure 9-93 Shankaranarayana Village comparative data 

of schedule cast & schedule tribe population for male and 

female. Source: GPDP Report 
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Kulunje village female population is more than male population as shown in 

above chart. Streetlight for safety is not available which is not ensure the 

woman safety. Less women are involving in some job. Job opportunity is less 

for woman. Primary Health care center is 5km away Community health care 

center more than 10 km away. Streetlight for safety is not available which is 

not ensure the woman safety.  Primary Health care center is 5km away. 

Community health care center more than 10 km away. 

 

Inferences 

 Woman job opportunity should be more as female literacy rate is 

higher than male.  

 Small scale job opportunity is needed as most of the women are 

unemployed.   

 Nearest primary health care center is more than 5km away so for 

woman and children health care should be provide.  

 0-6 year’s female children is less number.  

 Nearest school 5km away from village.so child safety also is a 

questionable here. Village majority of population is female but special care of woman empowerment is not 

available here. 

 Most of the woman population involve in agricultural labour and cultivation.  

 Illiteracy rate of woman is higher than the man illiteracy. 

 Some of the ward is difficult to access to bus stop in the evening as woman safety is also a issue for them. 

 Unavailability of street light is most serious issue as its create more difficulty for woman to access road. 

 Primary health care infrastructure is not very good so women are 

 Mainly dependent on private dispensaries. 

 Community health care center is more than 10 km away so accessibility is also a major question for woman. 

 Woman training center for woman small scale empowerment is not available. 

 No fund infrastructure for woman skill development and small scale business 

 Non-working of woman population is more as opportunity for woman empowerment is less. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9.10.14. Economic Opportunities for Women in the village currently 

Figure 9-95 comparative data of literate & 

Illiterate for male and female in Kulunje village. 

Source: GPDP Report 

 

Figure 9-96 Map Showing Ward wise occupation for women 
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Create alternative/different type job opportunity for the woman. Production and opportunities for value addition and non-

farm employment, which is considered essential to improvement the economic condition for all woman with the age of 

18-60 years 

Woman opportunity for work – small industries. Production space for home-based products and other small-scale industry 

product for easier trade and transport with the help of E-commerce. Co-operative also can be formulated by rural woman 

for easy loan sanctioned. Economic opportunity for all woman. Child-care can be helpful for all working mother to 

participate in work. 

Exhibition will help to show case their skill and product. Also, people can purchase homemade product directly from them. 

NGO participation or SHG group can help them to train them or help them for trading. 

 

 

9.10.15. Mahila Mandali 

 

 

Mapping 

Small homemade production enterprises within the Panchayat 

area. 

Economic opportunity for the village woman 

Opportunities for all woman. 

 

Identification 

Potential of village based agro production 

Skill and interest of the woman 

 

 

 

Facility 

Job opportunity 

Facilitate policy for new start up and trading 

Provide opportunity for trading through E-commerce 

Support for working mother by providing child care. 

Multiple uses of spaces in different spaces. 

Encourage good and healthy life style for woman yoga center.  

Providing shop give an opportunity to display their production. 

 

 

 

Maintain 

 

 

Categorization of employee based on skills. 

 

Improvising quality of product. 

 

 Expansion of business through e-commerce. 

 

 

Demo Site Selection  
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Figure 9-97 Map Showing Demo Site Area 

Site Selection Criteria 

Site has been chosen depending of some factors which will be a backup for woman empowerment. First is accessibility 

is an important for woman safety, so the site has chosen near bus stop which is within walkable distance of 500m so they 

can easily access their workplace. Also, main site is situated near junction of the village and national highway. The site is 

surrounding by commercial area, so it is working as eye of safety. Also, it is situated within 500 meter of the important 

public infrastructure like police station and hospital so which is easy to access in emergency. The chosen site is situated 

near important religious place or community place so it will be easy to practice their rituals and correspondingly involve 

in their workplace also. As target is to provide job opportunity at least 75% of the total unemployed woman. One center 

can cater 300 women at a time so other two demo site can cater more 600 women.  

   

 

    

Proposed Site Area Required for Mahila Manadala 

The total requirement for the site is 2500 sq. m. The center has 

basic three areas for serving the purpose. The first is public, 

second semipublic and third is private. 

Public Area: This spaces includes information, Display center, E 

commerce and Administrative area this places can accessible for 

all the people. 

Semipublic Area: This space includes Amenities, Storage, 

Business center, Activity area, Child care etc. This spaces are 

restricted by some of the people. 

Private Area: This Spaces can be consisting of Home based 

industry, processing units, packaging units. This spaces are 

restricted only by women. 

Figure 9-98 Zoning of Site 
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11. Annexure I - On-site Observation Check List: 

Socio-Economic Aspects: 

1. Regional Level  
 

 Climate 
 Soils 
 Water 

o  Source and the courses of the water body 
 Transportation & approaches 
 Energy 
 Economy 
 Architectural character 
 Landscape character 

o Conserved forest / agricultural / production land or precinct 
o Cultural/holy protected area 
o Regional topography (slope and landform) 

 Cultural amenities- Temples, community festival spaces, etc. 
 Recreational Amenities - parks 
 Employment opportunities 
 Healthcare facilities 
 Major detraction 
 Exceptional features 
 

2. Community Level 

 Travel – time distance (for necessary activities) 
 Travel experience 
 Community ambiance 
 Schools 
 Shopping 
 Religious 
 Cultural amenities 

o Cultural association to water bodies and precinct 
o Tree species with social or cultural values 

 Public services 
 Safety and security 
 Medical facilities 
 Governance 
 Taxes and revenue 
 Influence zone 
 Major detraction 
 Exceptional features (scale) 
 Commercial trees or crops 
 Communal spaces – katte or paars, waterfront sit outs, etc. 
 Funeral spaces 
 Markets 

 
3. Property/Site Level 

 

 Size and shape 
 Approaches 
 Entrances and exits 
 Nodes 
 On-site ‘feel’ 
 Water (River / Stream / Lakes / Aquifers / Tanks) 

o Utilitarian / Religious 
o Natural / Artificial 

 Permanent landscape features 
o Old & Mature Trees / Medicinal trees 
o Grazing / Pastures 

 Need for clearing 
 Ground form and gradients 
 Soils 
 Site drainage 
 Immediate neighbors 
 Adjacent structures 
 Relationship to circulation patterns 
 Sights 
 Views to and from site 
 Observation points 
 Orientation to sun, wind, and rain 
 Privacy 
 Cultural/societal influence over Daily routine 
 Signages 
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12. Annexure II - Survey Form  

 English 
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13. Annexure III – Flora and Fauna in Udupi 

Table 13-1 Flora and Fauna in Udupi, Karnataka  

Flora 

Sl. No. Scientific Name of Species Family Common name 

1 Alstonia Scholaris Apocynaceae Haale mara 

2 Aporusa lindleyana Euphorbiaceae Saroli mara 

3 Artocarpus hirsutus Moraceae Hebbalasu 

4 Bambusa bamboa Poaceae Bidiru 

5 Bryophyllum pinnatum Rosaceae Kaadubasale 

6 Calophyllum inophyllum Clusiaceae Honne mara 

7 Calycopteris floribunda Combretaceae Enjir soppu 

8 Canthium dicoccum Combretaceae Ammehannu 

9 Careya arborea Melastomataceae Daddaala 

10 Carissa congesta Apocynaceae Karande 

11 Cassia tora Fabaceae Thagathe 

12 Caryota urens Araceae Baini mara 

13 Cinnamomum verum Lauraceae Daalcheeni 

14 Clerodendrumviscosum Verbenaceae Thaggi gida 

15 Cuminum cyminum L. Apiaceae Jeerige, Jeerdari 

16 Ervatamia heyneana (Wall.) 

Cooke 

Apocynaceae Maddarasa, Kokke 

kayi 

17 Rauvolfia serpentina (L.) Benth. Apocynaceae Sarpagandha 

Patalagaruda 

18 Tabernaemontana divaricata (L.) 

R. Br. 

Apocynaceae Nandibattalu, 

Nanjatte 

19 Caryota urens L. Arecaceae Baine, Indu 

20 Aristolochia indica L. Aristolochiaceae Ishwara beru 

21 Calotropis gigantea (L.) R. Br. Asclepiadaceae Akka, Akkamale 

22 Hemidesmus indicus (L.) Schult. Asclepiadaceae Namada beru, 

Nannari, ookurma 

23 Elephantopus scaber L. Asteraceae Nela mucchir 

24 Barringtonia racemosa (L.) 

Spreng. 

Barringtoniaceae Samudra pala 

25 Caesalpinia bonduc (L.) Roxb. Caesalpiniaceae Gajjuga, Kaat kalenji 

kayi 

26 Tamarindus indica L. Caesalpiniaceae Hunase, Puli 

27 Celastrus paniculatus Willd. Celastraceae Gangamma balli 

28 Cuminum cyminum L. Apiaceae Jeerige, Jeerdari 

29 Colocasia esculenta Araceae Kesu 

30 Costus speciosus Zingiberaceae Narikabbu 

31 Cyclea peltata Menispermaceae Haade balli 

32 Cynodon dactylon Poaceae Garike 

33 Elephantopus scaber Asteraceae Nelamuchhilu 

34 Ficus benghalensis Moraceae Aalada mara 

35 Ficus benghalensis Moraceae Atti mara 

36 Flacourtia indica Flacourtiaceae Jeide 

37 Garcinia indica Clusiaceae Punerpuli 

38 Garcinia morella Guttiferae Jaarige 

39 Garcinia gummigutta Guttiferae Vaate Huli 

40 Gloriosa superba Liliaceae Gowri hoo 
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14. Annexure IV - Infrastructure at Shankarnarayana Gram Panchayat 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Latitude ( N ) Longitude  ( E )

SH-27 Kundapur-

Agumbe Highway

13 35'38.54823" 74 51'42.15384" 

Bitumen Road.

Road is in good 

condition. 

Road/carriage way 

width (of tar portion)- 

6.0 m

Kondalli Road 13 38'1.42152" 74 50'29.28552" Ward-1

Shankaranarayana 

Temple Cart Road 13 36'21.96" 74 51'27.58" Ward-4

15.0 m wide road, 

Religious Sinificance, 

during festivals

13 35'16.44828" 74 51'24.70104" Ward-5

Mud road leading to 

concrete block 

making factory

13 35'17.87604" 74 53'8.71404" Kulanje-Ward 2

The mud road is 

proposed for 

concreting.

13 35'37.58568" 74 52'7.69836" Mud road road

Kroda Bailoor Road 13 37'56.05" 74 50'18.63" 

Pot holes on bitumen 

road

Haleagrahara road 13 37'35.16132" 74 49'36.0408" Ward 6

WBM Exposed. 

Bitumen road not in 

good condition, no 

shoulder along the 

road, road 3.0 m 

wide

Haleagrahara road 13 37'47.57844" 74 49'29.8344" Ward 6

3.0 m narrow 

concrete road, with 

no shoulder, not 

suitable for two way 

traffic 

Bailoor Cashewnut 

factory road

13 37'46.575224" 74 49'17.92092" Ward 1

Mud Road to Cashew 

nut factory

Siddapura Road

13 36'32.21892" 74 51'47.1276" 

6.0 m wide Bitumen 

road, Road is in good 

condition

13 34'52.5522" 74 51'23.16756" Kulanje- Ward 2

Helady River Bridge

13 34'59.5506" 74 51'26.0874" Ward-5 Edge of Ward 5

13 37'00.13" 74 52'09.85" Kulanje- Ward 1

Bridge over Varahi 

Irrigation 

canal.Siddapurra 

Road.

Width 8.0 m

Length 35.0 m

LOCATION (GPS)
PHOTOCATEGORY WARD NO.

PHYSICAL INFRASTRUCTURE

NAME
OBSERVATION/

COMMENTS

Roads

Bridges













 

Gram Panchayat Spatial Development Plan-2020 Shankaranarayana 

218    

 

 

 

15. Annexure V - Guidelines for Setting up a skill development centre under Pradhan Mantri 

Kaushal Kendra 

 

S.no  Attribute  Parameter Conditionality Remarks  

1 Size of Centre Category A – Minimum. 8000 Sq.ft  

Category B – Minimum. 5000 Sq.ft  

Category C – Minimum. 3000 Sq.ft 

Mandatory   

2 Ownership Yes/No Desired  

3 Lease/Rental/Maintenance 

Agreement Terms 

Registered Rent Agreement for 3 

years OR Lease agreement for a 

period of 11 months along with an 

undertaking to renew the lease at 

the end of every 11 months, during 

the period of three years.  

Mandatory Applicable to all leased or 

rented centres 

4 Open Area (Area other 

than built area within 

boundary wall  

Category A – Minimum. 800 Sq.ft 

Category B – Minimum. 500 Sq.ft 

Category C – Minimum. 300 Sq.ft 

Desired  

5 Parking 10 two-wheelers, Cycle stand  Desired  

6 Approach Located near (at walking distance) 

from a major approach road 

(highway/main market road) 

 Conveniently close to public 

transport facility (Bus 

stand/Railway station/Metro 

station)  

Having adequate road lights and 

public movement 

Desired  

7 Approach Road The approach road should 

preferably be a pucca main road 

with a minimum width of 12 ft, If the 

centre is on an arterial road then 

the distance should not be more 

than 500 meters from main road 

and that arterial road should be at 

least 8 ft wide  

  

8 Distance to nearest Public 

Transport 

Distance to nearest public 

transport: Access to nearest public 

transport facility, which could be a 

bus stand, auto stand or railway 

station should not be more than 5 

km away from the centre location 

Mandatory  

9 Number of Classrooms Category A – Minimum 5 Category 

B – Minimum 3 Category C – 

Minimum 2 

Mandatory  

10 Class Room Area 10 Sq.ft per trainee Mandatory Classroom size for a 

particular job area to be as 

per defined SSC 

specifications 
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16. Annexure VI - Guidelines for Road Side Plantations 

Tree species for planting at the sides and median of the roads - T.V. Ramachandra, Harish R.Bhat, Gouri 

Kulkarni  

(Source - http://wgbis.ces.iisc.ernet.in/energy/water/paper/ETR79/trees.html) 

Sl. 

No 

Species Common 

Name 

Floweri

ng & 

Fruiting 

Root Benefits to 
ecosystem/ 
urban and 
rural area 

Growth rate and 

requirements 

 

Method of 
propagation 

 

Trees/km 

Description of the trees suggested for planting at sides of the roads in Shankaranarayana GP 

1 Pongamia 

pinnata 

Indian 

Beech, 

Pongam, 

Honge, 

Ponge 

Flower: 

March-

April. 

Fruit: 

Summer 

It has a 

good 

superficial 

thick long 

taproot and 

condensed 

network of 

lateral roots 

resist 

drought. 
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 l
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n
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 t
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 c
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 t
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 c
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 b
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 c
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 c
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 b
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 b
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2 Artocarpus 

heterophyllus 

Jack fruit; 

Katahal 

Summer The taproot 

is tuberous 

long further 

it tapers 

abruptly. 

It
 o

ff
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 m
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ra
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n
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 c
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 t
h
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 p
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h
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 f
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 c
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p
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p
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3 Mangifera 

indica 

Mango, 

Aam 

 

Winter to 

Summer 

 

The mango 

has a long 

taproot that 

of ten 

branches 

just below 

ground 

level. 

It 
is

 c
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