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Executive Summary 

Forever mankind has co-evolved with nature, relying on each other, hand in hand, an innate 

relationship where not only does he receives but also gives and forms a part of a loop that 

results in civilization. Unfortunately, most of the urban centers today tend to forget those 

values of the past. The essential relationship developed over centuries has started losing its 

importance. 

Connectedness to nature is essential for stress free healthy living. Nature is where we get 

fresh air, water, food and protection from. So it is not an option but a compulsion, an 

essential to everyday living. Then why are the cities, urban centers missing out on the joy 

of nature. 

Need of the study 

Nature, which has always inspired architecture and urban spaces, is moving out from the 

current day context. We see problems of recessed green cover, artificial unearthly elements 

taking the place of nature. We need to understand that in order to live a healthy life one 

needs to stay in proximity to nature and also make sure we preserve it well for our future 

generations to come. 

Why at the neighborhood level? 

Clarence Perry's Neighborhood Concept has been one of the most important ideas in the 

history of planning. The experience of living is most vital at a neighborhood level where 

the scale is not too big and comprise of the most basic and important building type i.e. 

house. If things are not right at the neighborhood level, it is not possible to maintain a good 

quality of life in a city or town. So a well-planned and sustainable neighborhood can give 

way to a well-planned and sustainable region and across other larger scales. 

A biophilic neighborhood is one where nature is close at-hand, where there are trees, 

gardens, streams and other growing life just outside one's door, which are in turn 

connected to larger, more expansive networks of green spaces and wildness, that may be 



easily reached. There should be sufficient gathering areas for children to play in nature 

rather than more conventional playgrounds. Pedestrian connections, bicycle facilities and 

infrastructure, and urban neighborhoods that allow adults and children to walk out the front 

door and move from smaller to progressively larger and more expansive natural areas 

encouraging physical exercise. 

Aim of the study 

The aim of this research is to find various means to incorporate nature into urban public 

spaces of a neighborhood in hill towns. 

Objectives of the study 

1. To develop an understanding on how urban cities and neighborhood 

can be made `Biophilic'. 

2. To check the relevance of biophilic concepts and ideas applicable in 

an urban hill town. 

3. Formulate guidelines and suggest various interventions to bring 

nature into the urban public spaces of an urban neighborhood in a hill town. 

Biophilia 

The term 'biophilia' was popularized about two decades ago by Harvard conservationist 

E.O. Wilson to refer to the need of connection with nature and other forms of life which 

was inherently ingrained into humans. Wilson described it as: `Biophilia is the innately 

emotional affiliation of human beings to other living organisms. Innate means hereditary 

and hence part of ultimate human nature." [biophiliccities.org] 

Biophilic cities 

At the outset it is important to understand what a biophilic city is; its features and qualities. 

In lay man's terms, the meaning is evident from the word `biophilic' itself. 'Bio' refers to 

nature and `philic' means to have affinity. `Biophilic city', therefore, in its crudest form 

means a city with an affinity to nature. This meaning may be extrapolated keeping in mind 

the many values inculcated by humans through daily interactions with nature. A biophilic 

city can, thereby, be defined as a city which puts the highest priority upon nature in its 

design, planning as well as functioning. 

II 



Biophilic urban design 

Biophilia provides for various urban design elements across different scales — 

Building - Green rooftops, Sky gardens and green atria, Rooftop garden, Green walls, 
Daylit interior spaces. 

Block - Green courtyards, Clustered housing around green areas, native species yards and 
spaces. 	 - 

Street - Green streets, Sidewalk gardens, urban trees, Low-impact development, Vegetated 
swales and skinny streets, edible landscaping, High degree of permeability 

Neighborhood - Stream day lighting, stream restoration, Urban forests, Ecology parks, 
Community gardens, Neighborhood parks and pocket parks, Greening gray fields and 
brownfields 

Community - Urban creeks and riparian areas, Urban ecological networks, green schools, 
city tree canopy, community forest and community orchards, greening utility corridors. 

Region - River systems and floodplains, regional green space systems, greening major 
transport corridors. 

Relevant-studies 
Soma Master-plan, Bengaluru 

Dayse village, Lavasa 

Guideline study 

States 

- Architect Ken Yeang 

- The Bio-mimicry Guild 

- District 6, City of Madison, Wisconsin, United 

Several other hill town and neighborhood guidelines have been studied and analyzed 

through the lens of biophilia in order to understand their feasibility in hill areas. 

Clustered-Compact-Dense development in hills 

Height - Population is ever increasing, which means the load on the available land is 

increasing. Therefore to rationalize the height of buildings should be allowed to increase up 

to the level it does not harm the natural settings of the place. 

Density - Low-rise high-density development is a favorable condition, but for areas with 

higher density, mid-rise high-density should also be considered which does not harm the 

natural setting of the place. 

Compactness - allows for walkability. It also reduces the building footprint allowing 

greater green and open spaces. If we have to maintain height restrictions on buildings it 

in 



should be compact in planning so as to accommodate the maximum density without 

destroying the open green areas. 

Cluster - Compact-Clustered Development should be encouraged with High-Density and 

essentially Low / Mid-Rise structures which do not harm the natural surroundings of the 

place and encourage interaction with nature. 

Low Impact Development - Water percolation into the earth's surface is not preferred in 

steep hill areas as it leads to landslides and soil erosion. Rain water harvesting is essential 

as water is scarce. Green rooftops provides immense advantages but at a high cost. Large 

roofs and clustere of large number of small roofs must be made into green roofs instead of 

individual small ones. 

Conclusion - Hill towns provide the perfect setting for biophilic neighborhoods because 

of it natural terrain, topography, climate and unique and beautiful wildlife species. Existing 

urban neighborhoods can be retrofitted into biophilic neighborhoods. New areas should 

essentially be biophilic in order to live a nature and wilderness filled life. 
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Chapter 1 Introduction 

Chapter 1 Introduction 

1.1 Overview 

Forever mankind has co-evolved with nature, relying on each other, hand in hand, an innate 

relationship where not only does he receives but also gives and forms a part of a loop that results in 

civilization. Unfortunately, most of the urban centers today tend to forget those values of the past. 

The essential relationship developed over centuries has started losing its importance. 

Connectedness to nature is essential for stress free healthy living. Nature is where we get fresh air, 

water, food and protection from. So it is not an option but a compulsion, an essential to everyday 

living. Then why are the cities, urban centers missing out on the joy of nature. 

Today the cities are becoming urban heat islands and concrete jungles with very less traces of nature 

or greenery or wilderness in it. In fact, we have become so alien to nature, that today's younger 

generation is not even aware of which natural species of plants and animals are available locally nor 

can they identify by looking at them. But, surely they know the names of the latest gizmos and 

PlayStations and computer games. Children prefer staying inside watching their favorite TV channel 

whereas they should be playing out in the green. 

Who is responsible for this unhealthy change in the attitude of these children? 

Well my study looks into this sphere of urban design where efforts are being made to rejuvenate the 

dead, machine based cities and neighborhoods with nature and wilderness. 

1.2 Need of the study 

In order to understand the nature of human civilization, a question, which frequently occurred to me, 

was why do we find certain places pleasing and attractive? Why to others we are indifferent? Is there 

something common between places of different tow cultures? 

The making of the place is based on the relationship of human beings to their natural environment. 

These notions are constant and guide the making of the built environment at all levels irrespective of 

location and culture. The abstract physical space is made unique and precise through its local cultural 

manifestation, thus every situation is local as well as general. 
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Chapter 1 Introduction 

Nature, which has always inspired architecture and urban spaces, is moving out from the current day 

context. We see problems of recessed green cover, artificial unearthly elements taking the place of 

nature. We need to understand that in order to live a healthy life one needs to stay in proximity to 

nature and also make sure we preserve it well for our future generations to come. 

1.3 Why at the neighborhood level? 

Clarence Perry's Neighborhood Concept has been one of the most important ideas in the history of 

planning. The experience of living is most vital at a neighborhood level where the scale is not too big 

and comprise of the most basic and important building type i.e. house. If things are not right at the 

neighborhood level, it is not possible to maintain a good quality of life in a city or town. So a well-

planned and sustainable neighborhood can give way to a well-planned and sustainable region and 

across other larger scales. 

Perry's idea of defining a neighborhood by a school, mixing of uses and activities, the. pedestrian 

scale, the attempt to slow down automobiles, etc. makes immense sense and are being successfully 

implemented all over the world. By incorporating the sense of the place, its natural surroundings 

along with a more pedestrian and walking oriented life will result in a better neighborhood. 

"Biophilia," is a concept popularized by E.O.Wilson. He defines Biophilia as "the innately emotional 

affiliation of human beings to other living organisms," something essential for healthy living and an 

essential quality for urban life. "Nature, we increasingly understand, is not something optional, but 

absolutely essential to modem daily life, and not something to be relegated to the occasional visit to 

some mostly remote place we think of as "nature" — something "over there"). We should modify the 

Neighborhood Concept to incorporate our growing appreciation to reconnecting with nature. 

[Beatley, 2011 ] 

A biophilic neighborhood is one where nature is close at-hand, where there are trees, gardens, 

streams and other growing life just outside one's door, which are in turn connected to larger, more 

expansive networks of green spaces and wildness, that may be easily reached. There should be 

sufficient gathering areas for children to play in nature rather than more conventional playgrounds. 

Pedestrian connections, bicycle facilities and infrastructure, and urban neighborhoods that allow 

adults and children to walk out the front door and move from smaller to progressively larger and 

more expansive natural areas encouraging physical exercise. 
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Chapter 1 Introduction 

Biophilic neighborhoods and places will make us more resilient as a society, helping to steady us in 

times of crisis, taking us to places that inspire, restore and uplift us. It can redefine the ways in which 

we understand community wealth. We are apt to think of our community assets in the usual, narrow 

way (property values, built infrastructure, etc.). An expanded understanding of community wealth 

includes many other things: friendships and social patterns, the abundance of time in community, 

history and stories, the presence of elders and the young together in the same urban spaces, food 

heritage, etc. Nature in our cities is sometimes mapped, and the economic value of the services it 

provides is even sometimes calculated, but it is largely overlooked as the asset it is: something that 

will make us happy, help deepen our commitments to place and community, and deliver an element 

of wonder and amazement that will make every day a joy to live and experience. 

Humans need to find creative ways to coexist with other animals. They add much to the wonder of 

the places we live, offering wildness that ought to be appreciated and celebrated. 

Biophilic neighborhoods can overcome intergenerational divides and to bring together young and old 

residents to enjoy and celebrate together the nature around them. One of the most effective ways that 

local natural history, and a love of nature, is conveyed to young people is through time spent with. 

grandparents. Elders will need to play an increasingly important role in becoming nature coaches, 

adding a valuable measure of meaning and pleasure to their lives while rising to the challenge of 

imparting an ecological consciousness to the next generation. 

Although it is very practical and realistic to live close to nature, but there are many dangers of 

outdoor urban play and exploration too. There is a different way in how the home is perceived 

today—a shift from thinking about enhancing the resale of the house to a sense of what might make 

the house more livable, enjoyable and meaningful. Implementing biophilic neighborhood ideas will 

be both easier today because of these trends, and, over time, help further strengthen these concepts. It 

does suggest the potential for a greater caring about, and interest in, the urban natural world, and that 

is a promising development indeed. 
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Chapter 2 Literature review 

1.4 Aim of the study 
The aim of this research is to find various means to incorporate nature into urban public spaces of a 

neighborhood in hill towns. 

1.5 Objectives of the study 
1. To develop an understanding on how urban cities and neighborhood can be made `Biophilic'. 

. 2. To check the relevance of biophilic concepts and ideas applicable in an urban hill town. 

3. Formulate guidelines and suggest various interventions to bring nature into the urban public 

spaces of an urban neighborhood in a hill town. 

1.6 Methodology 

OBSERVATIONS & IDENTJFICATION OF PROBLEM 

D STUDY 0)l THE NEED OF THE STUDY 

FORMULATION OF , .IMS & OBJECTIVES 
& SCOPE & LIMITATIONS 

---••--
~
------

_
-------.--- --

-
---  

h urbac"c~ttes and 	° 	 _ .... 	' 	'......._ . _ . 	. 
ne g~ iy r od a be 	 LITRATURE REVIEW] -i RELEVANTSTUDIES 

made Bio Mlle'? 	• 	. _ — . 	v _ . _ 
Rtnnhlrrccnrtts and 

Figure 1 Research Methodology 

1.7 Scope and Limitations 
The scope of the thesis encompasses the urban design elements such as parks, open spaces, 

streetscapes, buildings (facade and roof tops), etc. at the building level, block level, street level and 

neighborhood level. It does not deal with the elements at community or regional level. 
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Chapter 2 Literature review 

Chapter 2 Literature review 

2.1 Learning from Nature 
Nature has a sound reason behind every shape and form of its parts and elements. These shapes and 

forms are in direct relevance with the purpose of existence of the elements and the role it plays in the 

world. 

For instance, the slope and shape of a mountain is corresponding to the amount of matter that gravity 

allows it to hold. At any other angle or shape, the mountain would become unstable and materials 

would fall off. The shape and form of the mountain is, therefore, a derivation of the gravitational pull 

exerted on matter and the frictional forces which hold them together. 

Similarly, the neatly spherical shape of the falling water droplet is the outcome of its surface tension 

which pulls it into a shape which has the minimum surface area for its volume, i.e. the sphere. Any 

deformation that the shape undergoes is a result of the forces of wind, friction, gravity and elasticity. 

2.1.1 Characteristics of Nature 

-.Levels of scale ' 

In any system where there is 'a good functional ` order. it is necessary that 'there be functional:,' 
coherence at.different.  levels. ':The jump between two adjacent systems cannot be too big, since a.big,  
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Chapter 2 Literature review 

Table! —Characteristics of Nature 

[Christopher, A.; The Nature of Order and the Art of building; Book-I] 
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Chapter 2 Literature review 

2.2 Biophilia 

The term 'biophilia' was popularized about two decades ago by Harvard conservationist E.O. Wilson 

to refer to the need of connection with nature and other forms of life which was inherently ingrained 

into humans. Wilson described it as: "Biophilia is the innately emotional affiliation of human beings 

to other living organisms. Innate means hereditary and hence part of ultimate human nature." 

[biophiliccities.org] 

2.3 Biophilic Cities 

At the outset it is important to understand what a biophilic city is; its features and qualities. In lay 

man's terms, the meaning is evident from the word `biophilic' itself. `Bio', refers to nature and 

`philic' means to have affinity. `Biophilic city', therefore, in its crudest form means a city with an 

affinity to nature. This meaning may be extrapolated keeping in mind the many values inculcated by 

humans through daily interactions with nature. A biophilic city can, thereby, be defined as a city 

which puts the highest priority upon nature in its design, planning as well as functioning. 

In a biophilic city, the prime motive is to ensure that the inhabitants, in the course of their normal 

day-to-day living, is. exposed to nature - plants, -trees, animals, birds- and they are able to see, feel 

and interact with it in its richness. Nature, in itself, is all encompassing- starting from 

microorganisms to invertebrates to larger animals and trees. These elements, in dealing with the 

man-made, forms an ecosystem which drives the character and feel of the city. In this modem world, 

urban living has been stripped of nature with human surroundings comprising mostly of buildings 

and other structures. The concept of biophilic cities looks to salvage whatever nature is left in the 

existing cities, and introduce new forms of nature in every new structure that is built. It perpetuates 

the idea that nature, in new and innovative forms, shapes and images, can be integrated with the built 

environment. 

Biophilic urban design and urban planning both symbolize the establishment of connection with and 

designing for integration with nature in cities- one particular but critical element of green urbanism. 

By campaigning for the inherent need to connect with nature, the biophilic city concept relates the 

arguments for green cities and green urbanism directly to well-being of humans rather than tying it to 

energy or environmental concerns. 

In placing their emphasis on things like investments in transportation, energy efficiency, and 

production of renewable energy, and, by neglecting the `human-nature' relation, the vision of green 
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Chapter 2 Literature review 

cities is not especially green; even though these aspects are all important for sustainable urban living 

in the twenty-first century. Biophilic cities bring the _focus back on the human — nature connection by 

stressing upon the actual green features, life-forms, and processes with which humans, as a species, 

have coevolved. 

Although, for the most part, the concepts of biophilic cities and green urbanism overlap 

complementing each other, there are certain points of divergence. A biophilic city extends far beyond 

a simple bio-diverse city. A biophilic city integrates with nature in every essence- learning from it, 

emulating its systems, and incorporating its shapes, forms, and images into its fabric. Biophilia 

clearly distinguishes itself from the concept of green cities by celebrating an urban structure whose 

form evolves from an inspiration in nature, encouraging ornamentations and textures embedded in 

geology and natural history of the place. Biophilic cities extend beyond green urbanism by valuing 

love and care for nature, encompassing in itself the steps, programs and actions that help protect and 

safe guard nature. Biophilia entails a mix of innovative greening of urban environment with a 

commitment to outdoor life. It gives importance to the ability of the inhabitants to reach on foot, by 

bicycle, or by transit to a park or point of wild nature. For instance, some cities, like New York, have 

proposed provision of parks within a ten-minute walk of every resident, and now, encourage family 

camping in parks. In many cities, parks have become extended classrooms for schools. At the same 

time, the biophilic elements, serves many other important functions of the city like retaining storm-

water, sequestering carbon, cooling the urban environment, and moderating the impacts of air 

pollution. 

At this juncture, lists of some of the prominent qualities that are to be found in a biophilic city are 

enlisted in the following pages. While there does not exist a single or definitive definition or a 

universal meaning of biophilic design, the enlisted qualities give an idea of what a biophilic city is 

and may look like. 
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2.3.1 Indicators of a Biophilic City 

2.3.1.1 Bionhilic Conditions and Infrastructure 
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Table 2 - Biophilic Conditions and Infrastructure 

[Bealley, T,; Biophilic Cities; 2011] 
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2.3.1.2 	Biophilic activities in a city 

Table 3 - Biophil is activities in a city 

[Beatley, T; Biophilic Cities; 2011] 
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2.3.1.3 	Biophilic attitudes and knowledge 

Table 4— Biophilic attitudes and knowledge 

[Beasley, T,• Biophilic Cities; 2011] 

2.3.1.4 	Biophilic institutes and governance 
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Table 5— Biophilic Institutes and Governance 

[Beatley, T; Biophilic Cities; 2011] 

2.3.1.1 Biophilic Cities as easily accessible places of abundant nature 

Biophilic cities are concerned about their connection with nature at large and the feasibility of its 

residents to move from a neighborhood park to a larger green space. It pays importance to the 

development of an ecological network and maintaining its integrity, thereby, providing its residents 

with easy access to nature. The biodiversity that a city harbors enables (or has the potential to enable) 

to allow urbanites to enjoy wilderness. The concept of biophilic city views nature as an entitlement 

of all individuals, and as considers it essential for a meaningful and happy life. Therefore, biophilic 

cities seek to make it possible for all its residents to access and enjoy nature equally. 

2.3.1.2 Biophilic Cities are places that appeal to multiple human senses 

Nature has elements that appeal to all human . senses- vision, hearing, smell, touch and taste. 

Similarly, biophilic cities aim to appeal to multiple human senses and make urban living rich sensory 

experience. Textures, shapes, colors of structures,. touch of grass and foliage, sounds of flora, fauna 

and manmade objects are all sources of sensory experience in biophilic cities. 
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Urban planning and design today often undervalue the dimension of sound, especially those 

associated with nature. The emphasis is mostly on visual appeal. Biophilic cities seek to 

counterbalance this bias by highlighting the importance of sounds as a means of connecting with 

nature. According to the concept of biophilic cities, waking up to, the chirping of birds, moving 

around in the choir of mechanical sounds during the day, and, going back to bed in a cacophony of 

crickets and screech owls, etc. are all essential auditory experiences essential for therapeutic and 

pleasurable urban living. 

2.3.1.3 Biophilic Cities Are Inspired by and Mimic Nature 

Table 6 — Biomimicry Strategies for Cities 

[Benyus, 2002] 
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2.3.1.4 	Biophilic Cities favors forms and shapes of nature 

One of the prominent ways of connecting to nature is through visual references to the natural world-

its symbols, pictures, shapes, and forms. Biophilic cities seek to bring these references into the built 

environment of our cities and neighborhoods. These images, shapes and forms could be incorporated 

in the building facades, on street signs (and street names), or on sidewalks and pedestrian spaces and 

in the architecture of the buildings and structures throughout the city. Biophilia maintains that these 

visual references form an important dimension as natural shapes and forms are beautiful, reassuring, 

and valuable touch points of our deep evolutionary bonds with nature. 

	

2.3.1.5 	Biophilic Cities cherishes biodiversity and uniqueness in nature 

Biophilic cities not only emphasize the existence of nature within the urban fabric, but also deal with 

its role in the lives of its populace and operation of the city's leaders. 

Although subjective and hard to quantify, biophilic cities lay importance on the awareness of the 

importance of nature amongst its residents and officials. This spirit or 
,41RAL (j 
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Present day urban living is disconnected with our surroundings and the en 	 at sustains us. 

Biophilic cities aim to change these conditions by providing opportunities for its residents to 

reconnect with their surroundings and the nature around them. In doing this, it seeks to shift the 

priorities of its inhabitants such that they recognize the significance of nature and care about it. 

This connection can be instigated in many different ways. Some of them could be providing 

environmental education, teaching natural history in schools, and offering outdoor education 

programs for adults that include not only classes but outings and field study opportunities. 

2.3.1.7 	Biophilic Cities re-establish the connection to climate 

Present day urban living has shut out the outdoor elements from our lives, restricting our experience 

of these elements mostly to the time when we move from a car to a building and back again. 

Biophilic cities propose to enhance our interaction with the outdoor elements by providing facilities 

conducive to such interactions. 

j.bilitLbioohilia fits in 

both as an activity as well as an approach to governance of the citie 

2.3.1.6 	Active involvement of the residents with nature 
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2.3.1.8 The global dimension of Biophilic Cities 

Cities often determine and affect biodiversity in a wider extent than just to itself through their 

consumption patterns and material flows. Biophilic cities aim to moderate and reduce these impacts, 

thereby, influencing the biodiversity at a much global level. 

Concern for the global biodiversity may be expressed in different ways. Adoption of bird-friendly 

design standards to minimize loss of bird life, both migratory and local species, from tall buildings in 

the city is one example. Another example could be the development of wildlife underpasses and 

overpasses within a city to reduce its impact on the local biodiversity. 

2.4 Biophilia & Urban Design 
Biophilia advocates that natural and biophilic elements be the priority of all design and building 

projects- like medical facilities, schools, communities, blocks, network of streets and urban levels. 

Biophilic Cities campaigns for the development of natural spaces in different scales and in a nested 

manner. The overall effort should be to form a network of spaces connecting different scales 

resulting in a unified effort and not just a piece by piece sum total. For instance, the lowest level 

could be the front lawn of a residence which is nested within the larger community green which, in 

turn, could be nested in the neighborhood green plan, and so on and so forth. 

2.4.1 Biophilic Urban Design Elements across Scales 
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Table 7 - Biophilic Urban Design Elements across Scales 

[Beasley, T; Biophilic Cities: 2011] 
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3.1 SOMA Master-plan, Bengaluru, India. 

This is a master-plan proposal for a middle class suburb at the outskirts of Bengaluru by architect 
Ken Yeang. The proposal exemplifies how Green aesthetics and Green Eco-infrastructure can 
become the main driving factor in master planning. 

The site is set around green hinterlands, giving it a perfect setup for creating ecological connections/ 
corridors throughout the master-plan to the green areas beyond. It exemplifies how natural and 
artificial areas can be linked to maintain an ecological connect in an urban master-plan. These 
corridors help in getting the local flora and fauna near to the urban settlements thus reducing the 
disconnect with nature, which this thesis aims to achieve. 

The site, covering nearly 87 acres, abuts an existent forest reserve. Yeang began by setting out a long 
green corridor along the forest edge which is then drawn across the master-plan to establish a 
framework of green Eco-infrastructure. [Hart, S. (2011)] 

Figure 2 — Soma Masterplan conceptual clustering 
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Chapter 3Relevant Studies 

According to Ken Yeang, Eco-master-planning incorporates four sets of strategies or driving forces 
which he refers to by different color names. 

• Green strategies—natural utilities (photosynthesis, food chains, etc.) 
• Grey strategies - man-made infrastructure 
• Blue strategies - water management and sustainable drainage 
• Red strategies - human systems (culture, diet, rules and regulations) 

Although all four needs to be incorporated but it is important to find out which colour is going to 
provide the best starting strategy which catalyzeswiththe rest of the colours. In this project it is the 
green strategies that initiate the master-plan. 

Figure 3 — Conceptual zoning of Soma Masterplan on the basis of Green, Blue, Red and Grey infrastructure 
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flit *~3:+. .. 	~~ 	â  	~ ~ 	i~ier~~ •-.%~ 	~ 	M 	_-~ •~. 	 . 

s g 

- 4
,,} -'elP/'°'~;~"~ ~ 

~t IJ  M 

•~-,- 	fir: ~' ~' 	 k 	 ~; 

Le ndf 	 ♦ s 	 ®®̀/[ 

Ecological Corridors (Big Trees) 	 ! 	/ 	f 7  

• • i Boulevard Trees 	 r 	 '0 `%  	 -~ 

• ~.daryvegetabon 	 / 	, 	t //—~ 

' 	 s _l Grouxid Cove►  x  

Figure 5— Ecological and vegetation concept — Soma Masterplan 

Urban Design Guidelines for Biophilic Neighborhoods in a Hill Town 	 Page 21 



Chapter 3 Relevant Studies 

"r iN 

T3 

AA1 

... 

u- 7//TJ) ii   ; 	i II I.  

oL t44 	,á 1i 

■ 

Legend  

amnes with yellow flowers 

Plats * h W e flowers 	AA 

i< 	Plants with purple flowers 

Plants with red (lowers 

Plants with orange flowers 

Large evergreen foliage for shade & 
specific function 

Ornamental or distinct physical forma 

Trees and Shrubs Order. 

T1 NoffteWAm Sector to be the lowest 
....... flowering beds of the smallest low order 

T2 ; Eastern and northern sectors rdativey 
T2 ' ~ than TI - fountains and water 

North and northwestern sector. 
T3: norew est east of southeast sectors 

`.....' higher than T2 

--• Southeast and southern sectors, west 
T4 ; and northwest sectors taller trees than 

`-----' 
 

13 - rock gradens and huge Wants 

Southwestern sector to be the highest 
TS tree order - rock gradens, boulders and 

~.°..' huge bees 

Figure 6 Landscape zoning — Soma Masterplan 

Urban Design Guidelines for Biophilic Neighborhoods in a Hill Town 	 Page 22 



,t Panay Planting From AO scent Bulltugs 

Chapter 3 Relevant Studies 

The landscape plan is divided into four major segments. First are the primary green areas which 
include central parks and other green areas highly accessible by the public and are centrally located 
in the site. Second comes the secondary green spaces which are more in number and is more evenly 
distributed throughout the site along the buildings. Such areas include specially cater to private 
residential areas. Third are the tertiary spaces which include green roof tops and bridges connecting 
buildings etc. last is the ecological corridor which gives a green connect throughout the master-plan. 

Different zones in the master-plan have different colour of flowering trees and planters. The colour 
of trees and plants helps in distinguishing one zone from the other. 
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Figure 7— neighborhood clusture and buildings — Soma Masterplan 
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Eighteen percent of the master-plan is dedicated to green areas. These green areas are well mingled 
with built forms creating a platform for local vegetation and habitat to pierce into the urban fabric. 

Water sensitive master-planning is an essential feature of the project. Retention ponds and bio-swales 
are incorporated in the green areas which help percolate water into the sur-surface. 

The master-plan specifies the use of sustainable and recycled materials for building construction, and 
maximum opening for light and natural ventilation. [[-lart, S. (2011)] 
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Figure 9—Wetland  for water purification — Soma Masterplan 

Figure 10— Ecological bridges concept diagram — Soma Masterplan 

Urban Design Guidelines for Biophilic Neighborhoods in a Hill Town 	 Page 25 



Chapter 3 Relevant Studies 

Bioswale Drainage Diagram 
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Figure 11 - Bioswale Drainage Daigram — Soma Masterplan 
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Rota! / Cormecoa! 	Maid Development 	lçbrae Apartments 

: 

Li  U 
Ecok,g4caI 	Ecological CcO4OgICa 
Tunnel 	Bridge Bridge 

!-4qPase Apa1rnets 

II 	- 

Ecdog.ca 
Bridge 

Figure 13— Section showing Ecological Bridges and Tunnels - Soma Masterplan 

Urban Design Guidelines for Biophilic Neighborhoods in a I-li!! Town 	 Page 26 



Chapter 3 Relevant Studies 

3.1.1 Inferences from the study 
• Green aesthetics should be used as the key driving strategy for a biophilic neighborhood. 

• Natural eco-system should be brought inside the urban fabric. 

• Ecological corridors, tunnels, bridges etc. should be adopted to create linkages between 

natural and artificial ecosystem. 

• Landscape trees, flowering plants, wild bushes should be used to create identity to different 

neighborhoods or districts. 

• Landscape zoning as per colour of foliage should be done. 

• Clustering of buildings around green areas creates a biophilic environment. 

• Water sensitive master planning is essential. 

• Green roofs, facades and courtyards should be incorporated at building level. 
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3.2 Lavasa, India 
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Figure 14 — Co.reptral resio.al view of Dasva, Lavasa 

The development is spread over 15,000 acres set amidst the beautiful Mose Valley (located on the 
edge of the Western Ghats and the Sahyadri mountain range). Situated 2-3,000 feet above sea level, 
the project will offer a comfortable climate, modern city living amenities and reliable infrastructure. 
[Source hok.com] 

3.2.1 Key features of the Masterplan — 
• Protecting the ecology of the site. 

• Protecting the existing land 

• Low impact development 

• Compact hill station development. 

• Maintain the natural wetlands of the area like nallas, channels. 

• Local vernacular architecture along with locally available and sustainable building material 

helps in creating a more climate responsive architecture at the building level. 

• Careful study of the forest systems and local trees helped in understanding how surface water 

runoff can be controlled. 
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• All open surfaces are made of permeable materials which help in water percolation into the 

earth's crust. 

a  t 	-~ 	— 

-) - / 

l.avasa Master Plan 	 ••• 	~+ 

Figure 15 Masterplan of Dasve, Lavasa. 

• Preservation of sensitive natural open space areas ensures that the hill station does not 

become overcrowded over time. 

• Reforestation and replanting most of the areas helps in re-establishment of the local 

ecosystems and the character. 

• Use of bioswales in the storm water system, cisterns to capture and reuse rainwater as well as 

grey water irrigation practices have been incorporated into the masterplan. 

[Source hok.com] 
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3.2.2 Role of forest ecosystems 

1 	Canopy captures and evaporates 10-30% of rainfall 
2 	Evapo-transplratton rate of 60 nvn per month in wet season 
3 	Evapo-transpiration rate of 40 mm per month in dry season 
4 	About 10% of incoming light reaches the ground in the wet season 
5 	Up to 54% of incoming light reaches the ground m the dry season 
6 	Btodiversity of 30 to 100 different native tree species per hectare 

LITTER LAYER: 
1 	Can retain 51% of rainfall during the monsoon (75% during dry season) 
2 	Sol available water capacity 35 - 65% 
3 	Holds 70% of all nutrients deposited in the forest 
4 	Decomposes in 7-8 months 

GROUND LAYER: 
1 	Grcx;rd water recharge is 10% of total rainfall 

20.30% Evaporation 

x 	 r  

10-15% Surface Run-Off  

zw  

it EXISTING FOREST MODEL 
The moist deciduous forest, as the key climax 
forest type for the Sahyadri provides a model 
for sustainability for the region in terms of the 
water cycle and storn'water management. 
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BUILT URBAN ENVIRONMENT (MODEL) 
The landscape master plan guidelines are intended to provide strategies 
and methods to address sustainability of the built environments of 
Lavasa. The monsoon water cycle is the key influence on the ecology 
of the Sahyadri. The native forest provides a model of how rainfall is 
distributed through the system and a basis for approaching the built 
environment in terms of rainfall and runoff. A key from the model is 
that stormwater management begins with the very first interception of 
rainfall and how it interacts with the surface it contacts. The end goal of 
a sustainable stormwater management plan is to have overall watershed 
runoff, evaporation and infiltration match as closely as possible to the 
existing forest model. 

Figure 16 — Role of forest ecosystem in Dasve, Lavasa 
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rJALLAH LHANNELIZATIGNi 

Where it is necessary to enlarge and reinforce a nallah to accommodate anticipated flow volumes, utilize natural nallah 
principles to inform design and performance. Allow the nallah to change, provide for natural stream meander, varied 
sizing of rock in channel and the inclusion of vegetation along banks and channel. Avoid straightening the channel and 
lining it with consistent grading of rock and removal of vegetation as these qualities speed the flow of the stream. The 
intent is not to merely match the visual character of the natural nallah, but to mimic its performance by modeling the 
natural nallah. 

Figure 17—Nallah Channelization at Lavasa 
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Figure 18- Detail of nallah channelization 
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3.2.3 Concept of new urbanism in Lavasa 

of New urbanism 
	 Translated into the Master Plan 

Waikabilhy with sverytrdng wkhin a 10 minute 
radius fmn work or home. 

A network of streets. boukvards and alleys to easily 
disperse traffic 

A mix of commercial and rdsktonttal premises within 
neighbourhaods and blocks. 

A range of living spaces based on a variety of factors, 
size, prodmitV to the town centre, pricing, ate. 

Lavasa encompasses a well-connected system of 
roads and pathways to make roost facilities within 
walking distance. 

An interconnected combination of roads, streets and 
walkways t3 ensure unhindored moovarnont of traffic 
and vehicles. 

The Master Plan pieces the TawnHell at the centre of the 
town with residential apartments and commercial 
complexes dispersing in varied zones from the centre.  

To develop as a city for people across the socicecanomic 
spectrum, Lvase has studiortmér,ts, I1I BHK 
apartments and villas in varying sizes. 

Urban 

Detailed attention to zeithefts and human comfort. We beileve that planners, designers and arthitects of 
Laveof have created a town plan that will have a 
timeless appeal to generations, btit contemporary 
design and architectural themes.  

Neighbourhood 

A disedroibte city centre and mare open public spaces 
that encompass a range of uses and densities. 

Tidasect Planning so -that population density d"- eases 
progressively at it moves away from the town centre. 

maTter 

An advanced commuting network for enhanced efficiency. 

Minimal impact an the environment. 

PlanesPlannr-8 to promote people'fderrdl spaces. pedestrian 
walkways and meeting places, Lavata's towns will 
comprise galleries, arcades, courtyards, street-site cafes 
and a variety of -c 	and todd-covered spaces 

Lavastrs residential apartments are densest around the 
centre of town and decrease at a pre-dr4arminad pace 
fad-her  from the centre. The hillside villas are laid out in 
planned ncighbourhoods. 

An integrated and balanced transport systrtln with 
wriest modes of transport, walkways, bus lanes and 
automobile channels. 

Preservation through optimal utilization and minimal 
exploitation of available natural resoUrces, thus ensuring 
continued access to future generations. Initiatives like 
Continuous Contour Trenching to prevent topsoil erosion 
and-tCnsive Hydroseading to enhance green cover. 

A batter life and soulspa. An exhaust; No range of organizations, services and 
irtfermation implies a host of opportunities for education, 
reccaadon, employment and business lrmspIredby the idea  
of maximum living, Lavasa will thus also act as a catalyst 
For self-discovery and a better quality of lift'. 

Table 8— Concepts of New Urban ism in Lavasa 
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3.2.4 Inferences from Lavasa 
The concept of New Urbanism at Lavasa helps in achieving perfect setting for a biophilic urban 
neighborhood in a hill town. 

• Nature in urban spaces is not just aesthetics but essentially an outcome of a functional 

process with a greater cause. 

• A neighborhood should have impressions of the natural forest or wildlife area neighboring it. 

• A biophilic neighborhood is essentially a pedestrianized zone with minimum vehicles, so as 

to people can enjoy the nature around them. 

• Investigating into the natural settings around an area helps in finding ideal solutions to 

problems native to the place. 

3.2.4.1 Biomimicry Strategies at Lavasa 

o Habitat should be fully used and incorporated in masterplanning. 

o Provide for resource efficiency. 

o Maintain balance with biosphere. 
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Study of Hill Town Guidelines 

Following are the studies of some hill town guidelines through the lens of Biophilia in order to 

understand the applicability of the concepts at an urban hill town level. 

3.3 District 6, City of Madison, Wisconsin, United States. 

Following are the various guidelines and recommendations which were relevant to the concept of 

Biophilia: 

3.3.1 Compact Building Design 

Vital urban communities are places where residents live within close proximity to the amenities that 

satisfy their daily needs. Compact building patterns can contribute to a distinct community identity 

by shaping meaningful public open space, supporting a diverse mixture of uses, and supporting 

efficient transit systems and a vibrant, pedestrian-friendly public realm. 

3.3.2 Sustainability 

According to the Environmental Protection Agency, buildings account for a significant portion of 

society's environmental footprint. 

Recommendations 

"Green" building practices include: procuring building and site materials from regional sources, 

maximizing material recycling and reuse, and utilizing daylighting and passive heating/cooling to the 

fullest extent possible 

• "Green" site design includes: minimizing parking demand through pedestrian-oriented, 

mixed-use design and on-site stormwater retention and infiltration 

• Allow building density bonuses (e.g., additional building height) in exchange for amenities 

that are in the public interest, such as outdoor plazas, courtyards, and other open spaces, and 

connecting community multi-use trails and greenways. 
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3.3.3 Pedestrian Circulation Systems 

Goal is to create a safe, walkable, attractive planned pedestrian environment. 

Figure 19 Example of a sidewalk with pedestrian benches 

Recommendations 

• Establish uninterrupted patterns of pedestrian flow through the use of sidewalks, signage, and 
buffering devices. 

• Utilize building setback requirements to locate pedestrian amenities such as seating and 
landscaping. 

• Incorporate landscaped buffer between street and sidewalk. 

• Outdoor seating located in building setback for restaurants and cafes is encouraged. 

3.3.4 Parking and Service Areas 

Parking often creates significant visual and physical barriers to active pedestrian streetscapes. 

Pedestrian— automobile conflicts are often a result of poor parking placement and design and steps 
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should be taken to maximize safety. Further, the impervious cover of parking areas is a primary 

source for the adverse impacts of stormwater runoff. 

Recommendations 

• Parking should be sited to the rear or non-street side of the main building with access from 
side streets when possible. 

• When possible, buildings should share curb cuts; parking areas should cause minimal 
disturbance to pedestrian pathways. 

• Parking areas shall include uninterrupted designated pedestrian circulation pathways. 

• Parking shall incorporate stormwater management best practice strategies. 

• To the maximum extent practicable, the overall total of impervious surface shall be reduced 
in parking lots by providing compact car spaces, minimizing stall dimensions, incorporating 
efficient parking lanes, and using pervious materials in overflow parking areas. 

3.3.5 Building Facade 

Facade materials reflect building character, use, and quality. 

Recommendations 

• Exterior facades should be consistent with surrounding buildings, facade articulation that 
mimic windows, and utilize landscaping best practices. 

3.3.6 Stormwater Management 

Stormwater management is compulsory as it delivers benefits such as water quality improvement, 

groundwater recharge, wildlife habitat and natural scenery. Studies from around the world have 

explicitly concluded that proactive site planning and design is the most cost-effective approach for 

mitigating the adverse impacts of stormwater runoff. Due to the limited space in the corridor, 

stormwater management needs to be robust and innovative. 

Goal: Effective, innovative and attractive on-site design and management practices that reduces the 

volume, velocity and contamination of stormwater runoff to the maximum extent practicable. 
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Figure 20 bioretention median in a parking lot 

Recommendations 

• A "treatment train" approach should be required to integrate multiple stormwater best 

management practices, such as bioretention swales, vegetated channels, rain gardens, 

permeable paving materials, cisterns, and green roof systems. 

• Impervious surfaces should be disconnected to the maximum extent practicable to optimize 

infiltration. 

• Landscaped areas and traffic islands should include areas to infiltrate stormwater. 

• Rooftop runoff shall be directed to pervious areas so it is not directly routed to the roadway 

or storm sewer system. 

• Permeable construction materials are strongly encouraged for use in low automobile traffic 

areas, such as driveways, sidewalks, plazas, overflow parking areas and other pedestrian 

walkways. 
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3.3.7 Open Space 

By creating an expanded network of high-quality open space, we can improve the health of our 

natural environment, revitalize local economies, and provide important social gathering places for 

our citizens. 	 —Center for Resilient Cities 

Open spaces can be a key community amenity, not just for those who live there but also for those 

who use the area on a daily basis. Pedestrian plazas, mini-parks, or "vest pocket" parks are not 

intended to replace public parks; they are oriented toward smaller areas and less-intense uses. This 

can provide opportunities for eating areas, work break-time spaces, rest areas for pedestrians and 

cyclists, and socialization. 

Goal: Enhance the quality of the built environment throughout the District through the creation of 

meaningful, usable open space. 

Recommendations 

• Require large sites to provide landscaped and well-connected public areas on site 

• Pedestrian plazas or other on-site open space shall provide: 

o A degree of privacy from traffic while maintaining inviting entrances from the street 

o Gathering places for site users throughout the day 

o Connections to other open spaces, such as greenways, public parks, and bike paths 

• On-site open spaces should avoid long stretches of paved areas without landscaping features 

• A rich assemblage (i.e. various ages and species) of trees and shrubs species are strongly 
encouraged for landscaping areas. 

• Tree and shrub species should be planted in strategic locations to maximize summer shade 
and to reduce winter shade. 

• When planting trees, shrubs and grasses, group similar species to minimize maintenance 
requirements and provide ample space for root growth. 

Goal: Create a well-connected network of open spaces 
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Future development should protect existing green and open spaces and enhance the system with new 
connecting greenways and pedestrian paths. A network of parks and open spaces can offer many 
benefits to the surrounding communities: 

• Improving the aesthetic quality of the area and the safety of open spaces. This includes 
adding .lighting and signage in existing green spaces as well as on the routes that connect 
them. 

• Creating a well-connected open space network will offer additional recreational opportunities 
for residents. 

Goal: Identify space for future community gardens 

[Urban Design District #6. Corridor Plan and Design 
Guidelines. Madison, Wisconsin. 12 May 2008] 

3.3.8 Lessons drawn from the study 

1) Compact and high densities are essential for urban hill town neighborhoods. 

2) Create a safe, walkable, attractive street level, including usable open space such as parks, side 

yard gardens, etc. 

3) Provide for innovative storm water management. 

4) Create a well-connected network of open spaces to protect existing green and open space, and 

enhance this system by strategically adding connecting greenways and pedestrian paths. 

5) Future community garden spaces should be pre assumed while planning. 
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Chapter 4 Analysis of guidelines 

In this chapter I have done a comparative analysis of the different cases discussed in Chapter-3 on 

the basis of the biophilic urban design goals (Chapter-2) in order to understand the feasibility of the 

general biophilic principles on a hill town. 

Following are the eight cases analyzed in this chapter - 

1. SOMA Masterplan, Bengaluru, India. 

2. District 6, City of Madison, Wisconsin, United States: 

3. La Mesa, California, United States. 

4. City of Pittsburgh, Pennsylvania, United States. 

5. City of Kelowna, British Columbia, Canada. 

6. City of San Clemente, California, United States. 

7. VanDusen Botanical Garden, Vancouver, British Columbia, Canada. 

8. Shimal, Himachal Pradesh, India. 

The cases are compared on the basis of the following heads as interpreted from Chapter 2 — 

At Neighborhood level — 

Development; Open green areas; Connectivity; Edible landscape; Wet lands; Trees; Natural 

habitat. 

At Street level — 

Character and Connectivity; Landscape; Low Impact Development; Preserve nature. 

At Block level — 

Development; Open green areas; Landscaping; Natural habitat. 

At Building level — 

Materials, Colour and Lighting; Indoor environment; Rainwater harvesting; Form and 

Orientation; Roof; Landscaping; Services. 
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4.1 At Neighborhood level 
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4.2 At Street level 
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4.3 At Block level 
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4.4 At Building level 
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4.5 Clustered-Compact-Dense development in hills 

4.5.1 Height 

• In hill architecture the human scale should be maintained, buildings should be less heighted. 

• Scale and permeability with development of the past should be retained. 

• The height of a building should not break the ridgeline beyond in order to_ maintain the 

natural setting of the place.  

• By regulating height restrictions, the magnitude of the development should be maintained. 

• The environmental control cost of a building with more number of floors is very high. In low 

rise buildings the technology involved can be less sophisticated and inexpensive. 

• Less height means more interaction with neighbors. 

• Low or mid-rise development does not create a sense of vertigo. 

Discussion — All the above stated points suggests less height of buildings in hills. But at the same 

time population is ever increasing, which means the load on the available land is increasing. 

Therefore to rationalize the height of buildings should be allowed to increase up to the level it does 

not harm the natural settings of the place. 

4.5.2 Density 

• High density high-rise development blocks major viewing corridors. High density low or 

medium-rise development should be planned along with site planning emphasizing views. 

• Stepped development helps in increasing the density of a hill town. In fact with increase in 

slope the density can also increase. The stepping of built forms also gives connect between 

interior and open spaces allowing children to move out in the nature and play. 

Discussion — In urban towns in hills low-rise buildings are preferred as they don't break the natural 

setting. But density of population is ever increasing. Low-rise high-density development is a 

favorable condition, but for areas with higher density, mid-rise high-density should also be 

considered which does not harm the natural setting of the place. 
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4.5.3 Compact 

• Access and circulation in a hill town depends upon the density it needs to cater to. So in case 

of an urban area with high density loads, it is important to keep compactness in planning so 

as to create a walk-able experience. 

• In hills building are prone to high velocity wind. This can result in undesirable conditions 

inside the building. This can be avoided by compact clustering of buildings. 

Discussion — Compactness allows for walkability. It also reduces the building footprint allowing 

greater green and open spaces. If we have to maintain height restrictions on buildings it should be 

compact in planning so as to accommodate the maximum density without destroying the open green 

areas. 

So till now it is low-rise / mid-rise, high-density, compact development that is essential for hill 

development. 

4.5.4 Clustered 

• Cluster development allows integration of natural terrain and features such as trees, natural 

water drains, etc. at a site planning level. 

• Increases green open spaces for recreational purposes. 

• Clustering provides for views to all residences of important natural networks and features. 

• Impervious surface is reduced. 

• Environmentally sensitive zones of a plot are protected. 

• The cost of services and other facilities such as roads, electricity and gas lines etc., are 

reduced considerably due to common use. 

• The open spaces created provides platform for edible landscaping. 

• Cluster development helps in creating pedestrian pathways both along and perpendicular to 

contours thus reducing the distance to be travelled. 
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• Clustered development increases proximity thus encouraging pedestrainazation and use of 

public transport and reduces vehicular roads. 

• There are three types of clusters — standard, formal and organic. Organic clusters should be 

used as it diversifies in form, location and climate. Organic hill-side architecture is greatly 

influenced by local culture and climate. 

Discussion — the above stated advantages are essential for biophilia and cannot be ignored in a 

biophilic environment. Thus compact-clustered development should be encouraged with high-density 

and essentially low / mid-rise structures which do not harm the natural surroundings of the place and 

encourage interaction with nature. 

4.6 Low Impact Development (LID) in hills 

Low Impact Development refers to the development which safeguards and restore the hydrology of a 

site or neighborhood. Following are the common elements of LID- 

• Permeable pavement — reduces run-off. 

• Cisterns and rain barrels — stores rain water collected form roof collection. 

• Green roofs — reduces the ecological footprint by adding green cover on the roof top. 

• Bio-swales — helps in purification and increasing the quality of surface run-off water. 

• Bio retention / rain-gardens — helps in ground water recharge using rain water from other 

impervious surfaces. 

• Maintaining and creating wetlands 

Looking in the hill context and constrains, steep hills does not allow for percolation of water in the 

ground surface. High water-table in hills gives rise to problem of landslide and soil erosion as the 

rocks are loosely packed. Thus ground water recharge in steep (app above 10%) hill areas is not 

recommended. 

Since hilly areas are mostly water scarce (cannot store water naturally over .periods) it is highly 

recommended that all rain water collected from roofs and other impervious surfaces should be stored 
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in cisterns or barrels for later domestic use after a little filtration. This can be done in lots with small 

sizes. 

Green roofs are feasible on large roofs. It has immense advantages including growing edible 

landscape, incorporation of local habitat like butterflies etc. but in hilly areas where the clustered 

form does not allow for long roof surfaces it is not very feasible. The cost of installing green roofs 

are very high and doing it on a small scale does not make any sense. The structural load of a building 

also enormously increases with the installation of green roofs which is not very favorable in hills. 

Although it is not favorable to do in small units, large roof tops and clusters of roof tops can be 

implemented with green roofs in order to achieve economic feasibility and also reduce the overall 

impact in the surroundings. 

4.7 Mixed-use streets in hills 

Compact and clustered development gives rise to short distances and a more walk-able environment. 

One of the main concepts of biophilia deals with bringing people outside of their workspaces and 

homes and inducing interaction with nature. For more time to be spent outside it is. important to have 

social interaction and a more enjoyable walking experience. 

The building frontages and ground floor level should be made very interactive and in a human scale. 

The terrain in mountains does not allow cars to access all roads which is also one of the desired 

conditions for a healthy city. So it becomes very important to adopt mixed-use in residential 

neighborhoods with facilities and amenities which caters locally and fulfills the need of independent 

neighborhoods. 
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Chapter- 5 Proposed Urban Design Guidelines 

5.1 Introduction 

In this chapter the biophilic urban design intentions and ideas for an urban hill neighborhood 
are translated into guidelines so that the resulted urban environment fits the vision of a biophilic 
neighborhood. 

GOALS 
general statement of desired future for the locality 

district wide and/or area specific 

OBJECTIVES 
more precise statements of what a design should achieve 

(measurable?) 
Interaction of goals, forms, public pressures, local values 

i 
PRINCIPLES 	 Policy 

link between objectives and future forms 

i Component 
GUIDELINES 

specify how to meet and objective 

Prescriptive Performance 
form of the end product, performance of the product 

dimensions, layout qualities, activities 
(easy to measure) (more difficult to assess) 

i 
ADVICE 

further guide on how to meet objectives / interpret criteria 

i 
PROCEDURES 

appraise, consult, brief, advise, illustrate, evaluate 

i 
IMPLEMENTATION DEVICES 

grants, controls, agreements, codes, etc., zoning 

Figure 21 Key components of design policy. [Source — Punter & Carmona (1997)J 

A study and analysis of hill side development guidelines of hill towns reviewed in Chapter-4 through 

the lens of biophilia (Chapter-2) led to the proposed guidelines and has been discussed in this 

chapter. 

Urban Design Guidelines for Biophilic Neighborhoods in a Hill Town 	 Page 52 



Chapter 5 Proposed Urban Design Guidelines 

5.2 Urban Design guidelines for Biophilic neighborhood in a hill town 

5.2.1 Neighborhood level 

5.2.1.1 Development 

Compact-clustered development should be encouraged with high-density and essentially low / mid-

rise structures which do not harm the natural surroundings of the place and encourage interaction 

with nature. 

1. Clustered form of development should be promoted to conserve nature. Viewing corridors, 

wildlife habitat areas, natural water courses, important trees and riparian networks should all 

be preserved. 

2. Development should be compact and dense, fitted around green areas. 

3. New areas should fit around protected natural areas such as streams, woodlands and other 

rich in biodiversity areas. 

5.2.1.2 Open green areas 

1. Greenness and density should be combined to create a more outdoor oriented life. 

2. Open space within the precinct should be universally accessible by the general public, and 

provide points of interest and public amenity such as play-scapes and community gardens. 

3. Green spaces of a neighborhood should be reclaimed and restored. 

4. Wild and natural parks (even very small ones) should be preserved. 

5. New parks should be created. 

6. Trees should be used as space defining elements. The Planting of trees must be in an 

organized format so as to create (useable) space. 

7. Shading must be provided in these open spaces by using natural vegetation. 

8. Flowering plants which attract butterflies and insects should be incorporated. 
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5.2.1.3 	Connectivity 

1. Access to larger ecological networks through nature trails should be provided. 

2. Neighborhood should be highly permeable from a pedestrian point of view. 

3. Pathway connecting major destinations of a neighborhood should be provided. 

5.2.1.4 Edible landscape 

1. Native shrubs and edible landscape should be grown. 

2. Fruit trees should be planted. 

5.2.1.5 Wet lands 

1. A remnant creek or stream or water body should be in close proximity to a neighborhood 

where possible. 

2. Restore and create wetlands (make sure the land stability and erosion patterns are not 

negatively affected) 

5.2.1.6 Urban trees 

1. Native species of trees should be planted. 

2. Increase tree canopy area in a neighborhood. 

3. Avenues of trees must be implemented in the public realm. 

4. Indigenous and where possible endemic trees must be planted in the public realm. 

5. Heritage trees must be preserved. 

5.2.1.7 Conserve nature 

1. Nature and farmland should be conserved. 

2. Protect biodiversity. 

3. Natural habitat (found locally) should be incorporated. 
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5.2.2 Street level 

5.2.2.1 Character and connectivity 

1. Type, scale, nature, context and character should be reflected in street design. 

2. Consider mature street trees and heavily landscaped boulevards on all roads, including local 

streets. 

3. A livelier, more active mixed-use street is desired. 

4. Streets and pathways should be connected throughout the neighborhood. 

5. Pedestrians should be able to move from the building door step to larger expanses of nature. 

6. Ground floor plane throughout the neighborhood should be of a human scale, and ensure high 

quality pedestrian experience. 

7. Automobiles should be reduced inside a neighborhood. Dedicated pathways for pedestrians 

should be provided linking all major and minor public spaces, altogether creating an outdoor 

oriented healthy lifestyle for its inhabitants. 

8. Visual and pedestrian connection to restored riparian wetlands should be provided. 

5.2.2.2 Landscaping 

1. Side-walk gardens should be provided. 

2. Planting strips should be provided along drainage lines. 

3. Large single level building platforms should be avoided. Lot grades should mimic the natural 

slope, and slopes should be promptly re-vegetated. 

4. Narrow, wavy, vegetation-filled green streets, with sidewalks should be provided. 

5. Views from the street should not be blocked with solid fences. 

6. Bollards, light poles and other street furniture should complement the natural surroundings. 
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5.2.2.3 Low impact development 

1. In steel hills water should not be allowed to enter the subsoil as it hampers the land stability. 

Pervious surfaces should be reduced. 

2. Rain water collected from roofs and other impervious surfaces should be stored in cisterns or 

barrels for later domestic use after a little filtration. This can be done in lots with small sizes. 

3. Large roof tops and clusters of roof tops can be implemented with green roofs in order to 

achieve economic feasibility and also reduce the overall impact in the surroundings. 

5.2.2.4 Conserve nature 

1. Retain substantive trees and natural features within the road right-of-way, to the extent 

possible — consider alternate road design. 

2. Preserve the major systems of existing `open space trails' and corridors and establish links to 

existing and planned trails in and around the area. 
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5.2.3 Block level 

5.2.3.1 Development 

1. Setbacks of buildings should be staggered. 

2. Reconfigure abandoned plots (grey and brown fields.) 

5.2.3.2 Open green areas 

1. Pockets parks should be created/restored. 

2. Abundant nature throughout: Sidewalk gardens, yard farms, backyard woodlots should be 

provided. 

3. Green courtyards in between clusters should be given. 

4. Establishing butterfly courtyards. 

5. Views from the street should not be blocked with solid fences. 

6. Native bushes and shrubs should be used as fencing material. 

5.2.3.3 Landscaping 

1. Trees and shrubs should be planted in irregular manner and not in grids or lines. It should 

mimic the natural surroundings. 

2. Landscaping should occur in clusters to mimic the natural environment 

3. Houses or plots should be sited in order to preserve the existing vegetation and not harm the 

natural setting of the place. 

5.2.3.4 Edible landscaping 

1. Side yards and back yards should be used for edible landscaping. 

2. In-between left over space should be used for food production. 
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5.2.3.5 Conserve nature 

1. Natural features such as existing trees, drains of water or small water falls, native vegetation 

should not be altered. 

2. Grading and retaining walls should be minimized. If required retaining walls should be made 

out of local stones giving a natural texture. 

5.2.4 Building level 

5.2.4.1 	Material colour and lighting 

1. Subdued colour range complimenting shades of colours in natural surroundings should be 

used on building facades. 

2. Locally available building materials should be used. 

3. Recycled material should be used. 

4. Lighting inside and outside the building should not be loud or dominant. 

5.2.4.2 Form and orientation 

1. Placement and orientation of buildings should be regulated to maximize view of natural 

features. 

2.Form and Scale of development to be appropriate to natural context. 

3. Form to follow contours. 

4. Development must incorporate local climatic responsive architecture. 

5. Select high performance windows to reflect or transmit heat and orient windows properly 

relative to the sun. 
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5.2.4.3 Indoor environment 

1. Water features should be provided which enhance the human comfort of indoor space. 

2. The building should receive sufficient day-lighting. 

3. Local climate responsive architecture should be incorporated in building design. 

4. Plants should be provided in the interiors, as they provide fresh air inside the building. 

5. Provide for views wherever possible. 

5.2.4.4 Roof 

1. In order to reduce environmental impact, water run-off and visual impact at street level, green 

roofs should be promoted only on large roofs or set of small roofs together. 

2. The roof of a house should always slope in the same direction as that of the mountain face it's 

on. 

3. Roofline shall•not visually disturb the existing ridgeline prevalent in the region. 

4. If a house breaks the natural horizon of the ridge line, then it should complement the natural 

ridge line in its form, colour and texture. 

5.2.4.5 Landscaping 

1. Intrude landscape features and elements into the following areas - plazas, gardens, covered 

walkways, courtyards, rooftop terraces, verandas, patios and other spaces. 

2. Landscaping should be used for hiding views of imposing building facades, reflective glass, 

retaining walls, roadways and utility corridors, while protecting views from the site. 

3. Rooftop, Building facade, Balconies, Window openings, Terraces, Fire escapes, etc. should 

be made green using native species and local edible landscape. 

4. Landscape areas (including vegetated roof and facades) should be designed for high water 

efficiency.and increased biodiversity through the use of native `water-wise' plants. 
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5. Clinging plants and vines shall be installed on the walls and fences 

5.2.4.6 	Services 

1. Ensure that telecommunications facilities are designed to integrate into existing structures 

and/or landscapes with minimal visual intrusion. 

2. Solar water heating and other passive techniques. should be incorporated in the building 

design. 
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Chapter 6 CONCLUSION 

Abundance of nature is found in and around hills to exploit the effects of biophilia. The terrain and 

topography of hills provide for perfect setting for a biophilic town or neighborhood. Along with 

creating environmentally sustainable development emphasis should be given to fostering relationship 

with nature. 

We talked about incorporating wilderness into our urban lives. The extent to which it is incorporated 

depends upon the density of the town or settlement. The outer areas with low density provides for 

higher degree of wilderness whereas the cores have less. But it is essential for developing relation 

with nature. 

Nature should be preserved and restored. Clusters help in protecting natural and sensitive areas. 

Compactness and density gives room for more green open spaces. Trees are the most important 

natural element which needs to be saved and increased. 

Climate plays an important role in design for human comfort. Solar passive techniques reduce the 

stress on artificial techniques. Buildings should be oriented as per the sun and prevailing winds to 

reach that desired quality of human comfort. 

High density results in Low-carbon life reduced urban heat-island effect and sense of community 

living. It promotes out-door oriented lifestyle with more interaction with nature and also allows for 

car free zones. 

Low-Impact development is essential but not at the cost of changing terrains. Water percolation 

should be avoided as it affects land stability leading to landslides and soil erosion. Green roofs are a 

feasible option and it also drastically reduces the visual load of a setting when used at a block or 

cluster level. 

It is possible to retrofit existing neighborhoods in biophilic ones, its only that sensitivity to nature 

that is required. The areas which has been damaged or hampered by human over time should be 

reconfigured to regain its original charm. New areas should essentially be biophilic in order to live a 

nature and wilderness filled life. 
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