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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 priorify upon nature in its

design, planning as well as functioning,.
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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 - Architect Ken Yeang

Davse village, Lavasa ’ - The Bio-mimicry Guild

Guideline study - District 6, City of Madison, Wisconsin, United
States

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
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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.

iv



Acknowledgement

My sincere gratitude to Dr. Pushplata, Professor and Head, Department of
Architecture and Planning, for accepting me as her student, and guiding me

throughout this span of two years.

Special thanks to our thesis coordinator, Prof. Rita Ahuja, for guiding us through the

process, especially before the review and submission dates.
[ ‘am grateful to God for giving me wonderful and supporting parents and family.

Thanks to my friend and classmate, Jaideep Sarkar, for the numerous nights of
discussions and brain storming which has greatly helped in research and writing of

this thesis.

Regards to all my batch mates who have lived the journey with me survived every

ups and downs together building each other’s confidence and tensions.

In the end I would like to thank the entire department of architecture, all its faculties
and staffs for creating a comfortable environment for learning and nurturing one’s

self into master architects of tomorrow.



Contents

EXECUtiVE SUMMATY ....cooooiimiiniiiiistieeests sttt bt i
ACKNOWIEAZEIMENL ..ottt certs s e e s bbb s b b bbb s san b s b s b s b et b nens A%
COMLENLS .......oovitieecee it s s b s bbb as e S vi
LSt Of FAGUIES.......cococuiimiiiieiieeicteiett ettt e e e b e s bbb ne ix
LSt OF TABIES ...oceceseeseesseseeseessessmse e e snse s e ssssssresossssssesssessessssss s s X
Chapter 1  INtroducCtion ..........ccvevveerieernernrnrccceioni e eecsees st sestsn e sas s seserenessses 1
LI OVEIVIEW ottt ses e ee e e st bsb s e b s est st sttt b e eebe b snbsbsbsbebenenssats 1
1.2 Need 0f the StUAY .....cocoereivenieiinieneniii s ssssses s ssssssssesaes 1

1.3 Why at the.neighborhood level?........covvrmvirenceccannnnnss etereseeteseseerenesetebeaseseaeteteseeeaarttenanes 2

|1.4 AT OF The STUAY vttt sttt e ea bbbt satae e 4

1.5  Objectives 0f the StUAY .....ccoeeriierrniescnnnninrn e sssaes TR 4

1.6 MEthOAOIOZY ..vevererireeruienieeessesinierarsesnsenssseseseacsenesseeessnsnensasesesnseseneacsensrasaesesensasseseesesesenssens 4

1.7 Scope and LImitations ..........ccoeeeeeecereereneeereneniesesnsestninenssseesssssssstosessssnenns T 4
Chapter 2  Literature FeVIEW..........ccccccereviivimninininicinincsie s ctstssstsssessesssssssesenssssessossass 5
2.1 Learhing from Nature ........................................................... 5
2.1.1  Characteristics Of NAtUIE.....c...cccevevrrvenrurnrininint st ccrenec e snea s 5

2.2 BIOPRIIIA vttt ae s s st s e s et b anes 7
2.3 BIOPhILIC CHIBS cevivrerertrrerrierereereererissessessesessessesnssnssoseestsseessessenssssssssessssassassesassessonsssneseseasanes 7
23.1 Indicators of a Biophilic City .............. ettt ettt s e betes e st e e nenes 9

2.3.1.1 Biophilic Conditions and Infrastructure ......cccuvveesisisnsnisiinisceiiscneeinisniinns 9

2.3.1.2 Biophilic activities in @ City.......ceererrrrvcrcsiririrernnieniecsssssenans e 11

2.3.1.3 Biophilic attitudes and knowledge ..........coccourvrericiricncviniininicicccccc e, 12

2.3.1.4 Biophilic institutes and OVEIMANCE .......cevuriviiinirinsinrisssiseennsenissiissersesesessssennns 12

2.3.1.1 Biophilic Cities as easily accessible places of abundant nature...........cocecrurirnnenee 13

2.3.1.2 Biophilic Cities are places that appeal to multiple human senses..........cccceccuee..e. 13

2.3.1.3 Biophilic Cities Are Inspired by and Mimic Nature ........ccccoevvveeirneescsncnccrcsnnenns 14

2.3.1.4 Biophilic Citiés‘ favors forms and shapes of nature.........c.coocevvveveceeecrescercsninnnes 15

2.3.1.5 Biophilic Cities cherishes biodiversity énd uniqueness in Nature ..........ccevevevennen 15

2.3.1.6  Active involvement of the residents with nature..........cccccouvnrciriiiinnnnninnnnee, 15

2.3.1.7 Biophilic Cities re-establish the connection to climate..........cceceverermvereerirrriernennns 15

vi



- 2.3.1.8 The global dimension of Biophilic Citi€s ...........ccervrriirniricicenerenenirenscneseseenene 16

2.4 Biophilia & Urban DESigh ......ccceviiiuerurieiierietenieecetece e eeseseeeeesesenensessnssesssssssassessesns 16
2.4.1  Biophilic Urban Design Elements across SCALES.evrerseeresseeeessseeressnressseesseeserseens 16
Chapter 3 Relevant Studies .............cccevvereennnne reeetereratere e ettt e et s e ae e ete e e e s esaeraensenneraseserserenn 18
3.1  SOMA Master-plan, Bengaluru, India. .......cccceceeeirieveeniiiinieireeeseeeeeee et 18
3.1.1  Inferences from the StUY........ccoeecivrnrneccrineiniineesssiensr et renese s enanas 27
32 Lavasa, India.....cccemveneernennninneesnsnesesssesssssssssnesesnes ettt s e s e aane 28
3.2.1  Key features of the Masterplan —.........ccooroeiinniiinciinneccnecn e evens 28
3.2.2  Role of forest €COSYSLEMS. ...euriirrerirurenraresnrssassererseessinsenne S ———— 30
3.2.3  Concept of new urbanism in LavVasa ......ecoccereseeuineninreniescinesieseessssinrssssenssssesssssssesenes 33
324 Inferences from Lavasa.......ccceeeeeenenmsernieninesinenssseeessssesssssssesesssassssesssessssssssesesenes 34
3.2.4.1 Biomimicry Strategies at Lavasa..........cceecerrerceerererercctrnnininreenereneee et sesee e 34

3.3  District 6, City of Madison, Wisconsin, United SEALES. vvvvvvere oo eeeesoe oo eeeeemesnns .35
3.3.1 Compact Building DeSIgM ....oeeeeeerserrecsenirirsensserentressssssssanssisesssesensasssassssssssssssesssssans 35
3.3.2  Sustainability.......cceeeeeeerrreneerennns tteeinie ettt R ettt s e eAe s s nesaesasbensrens 35
3.3.3  Pedestrian Circulation Systems..........cccecvevereceeeeeienennnsd ettt st are s enasreae e tene 36
3.3.4  Parking and SErVICE ATCES ......c...eeeeueerrereerrerieserresesterenasssessssesssessessesesssessesssesesenes 36
3.3.5  BUIlING FACAAC....oeeveeeceeerereseeeesess s sesssesessssessssssesssesesssssssenes et sinaes 37
3.3.6  Stormwater ManagemeNt ......cccuveeeeeeseeareeesescrerenesansesesssessssssssssssssssssssnssesasnsssseserensnsens 37
3.3.7  OPEIN SPACE....cueeerreeireeeieeeree e seerestesstessaeesess s ssansss e e e e sssessessseenssnessnsassnsnnes J 39
3.3.8  Lessons drawn from the study.........cccceceveevrnrenenenenriernrencnrcennnes reeeesreereneetenaneseenes 40
Chapter 4  Analysis of guidelines...........cccoeeceeererrrrcceccnennrennenee ettt en e e et e 4]
41 At Neighborhood IEVEL ...ttt s s ssn s oo e s ansren 42
42 ALSIEEL IEVEL ...t rccecrcinieesnneersessisnssasaesesesses sasessasssssassssssasssnssersssssssasssaras 44
43 At Block level............... eeeateteue ettt ea et et e b ea et s ea et e bR e et e saesent et pantteseasasasansererats 45
4.4 At Building IeVel c...ocviiiiiiiiiniiininiiiiniiisinissee e sttt ssesesanseseses s nasesenes 46
4.5 Clustered-Cofnpact—Dense development in hills ...c.ecveiiiniiiiiiiiiic e 48
E 3 B S S, S, 48
452 DEMSILY cocovoereeeeereeerereeseseresseseeeseesens sesessesssessesesssessesssesessessessesseseessessesssessessssseseesseeseeeoe 48
4.5.3  COMPACE ....c.coerrirereririricniseesse st etsesestssansesesenes ettt st E—— 49
4.5.4 Clustcred ...... e 49
4.6  Low Impact Development (LID) in hillS......couverrerererninieectnrrsneneneserinicienssssssesesesesenenn. 50



47  MiXed-use SrEetS IN NS ....ueiiieiiiieeiiecs ittt cerssrerese s s ssbs e s ssasesesssssassessssessessssasaessnes 51

Chapter S Proposed Urban Design Guidelines..............cccoooevmrecincnnnniiicinnininnccnccinneenees 52
5.1 Introduction ............... eeteeteseerestetetaseereseetertas e tes ettt ae e st et e ae s et euratsen e st e enent et eaeateneaeenens 52
5.2 Urban Design guidelines for Biophilic neighborhood in a hill town .......ccocceeiiecenennnee. 53

5.2.1  Neighborhood IEVEL........ceiveiciinireiicirienceet ettt scetssrssaneness s s s ssnsnesesesssanes 53
5.2.1.1 Development e 53
5.2.1.2 OPEN ZIEEN ATEAS ...vuvreveerersrrenssenesssasssssssnsassssessasssssssnessssssesasssssassssssesenssssssesssssasas 53
5.2.1.3  CONNECLIVILY «ueueeceeitetiinenteeeeieetestetesassestenteatsssesesseeseseesmeassssesessesesssssensesansenes 54
5.2.1.4 Edible 1andSCape........cccecerurierinruniirninristnsiereesssneseinsssssesassasssssssssstssssssnsesssssnsenes 54
5.2.1.5 WL 1aNAS.cuvuiiieiiierinitiiiniiicnnieiesieisees et sssr st sns st sas e e s s b et sbene s 54
5.2.1.6  UIDAN IIEES w.vverrveecrerererererereesessesssessasnssssssesesesessssnnsssesesssssenens erereeees st ersanenane 54
5.2.1.7  CONSEIVE NALUIE ...u.covvremrininsit ittt st 54

522 SHEEL LBVEL ...ttt e st 55

©52.2.1 Character and COMNECHIVILY ..........veeueereeesreesieeseesesesesrsecssssssssassssssssssss s ssesssssanns 55
5222 LandSCaping .......ccooerieririiriininninssiissanissini s sesestssssss s ses e essnsssnsssaens 55
5.2.2.3 Low impact devVelopment .......ccevvereerreerereerrrreeressenseessesennens reeererseeeaenesanesesreennens 56
5.2.2.4 Conserve nature.................. e e s 56

523 BloCK IEVEL et eeereneeraete e s 57
5.2.3.1 DEVEIOPMENL ...ttt ettt sttt et 57
5.2.3.2 OPEN SIEEN ATEAS ..ccccviuveeueretiirrrereteeriasessaesresseseessisnssnteseasesasesasasessessasssansans renereneenes 57
5.2.3.3 LandSCaping ....ccccecrnenirininnisesneninnesseniasestontosessnssassssatssassssnssstsiesessessessessesssenes 57
5.2.3.4 Edible |andSCaping .......cceceerrriermrirriniiereiisisesssssensssseresessessessessesssssssssassssssensassnsessnens 57
5.2.3.5 CONSEIVE NALUTE....vvuereniniiirririsieressiraeesnorestsretsesesasassassessssesesrerassssessssnssssssns saces 58

524  BUldING IEVEL ....cuoeieieeeiee ettt ae st et e sae s s s e vasaasa e e smesrans 58
5.2.4.1 Material cOlOUT aNd TIGHEING ......ce.cverreeeeeeeeieee e eeereeses oo eeeeseeesseessemsecns s 58
5.2.4.2 FOTM ANA OFIENEALON covvevveere oo e sesees s sesseessssenemreeeessesessseessesssmeeseeeneneneneeenene 58
5.2.4.3 IndOOT ENVIFONMENT ...civiiiuiiirirniitsereees ittt ssstesesesm s esststsassssessssssesssssnsns 59
5244 ROO.cvooevssiossmssssssmss s s e s 59
5245 LandSCaPING ......coveerrririeiirirmnesenesresensstnasssrsresesestsssessssessassesessssssesssesessissesesssnens 59
52.4.6 SEIVICES ..oorveerereeerrrcceerrineeeneeennans e 60

Chapter 6  CoONCIUSION ..........o..ooiiiieeeieeireeesieeeesnssaesee et et essesastesaes s sessessesasassnns eveneeneeaeannas 61

RETEIEIICES ..........ocnieicmtei ettt et s st et s e s sae st sme sasb s e se e se b s anaasensesesessenans 62



List of Figures - . L e
Figure I Research Methodology.............uuevvreeeeremeeeesrsiesessasennenens : ...... et et ere e eaas 4
Figure 2 ~ Soma Masterplan conceptual ClUStering ......oueveviieinrieieiirsinssnninensinsesincnssssssesssecieensiennns 18

Figure 3 — Conceptual zoning of Soma Masterplan on the basis of Green, Blue, Red and Grey

infrastructure.......c..o.... TR rsbersaeeesnnees T e 19
Figure 4 — Soma Masterplan site-plan..............ccccce...... et st st eae e enens ..... 20
Figure 5 — Ecological and vegetation concept — Soma Masterplan............... et : 21
Figure 6 Landscape zoning — Soma Masterplan22
Figure 7 — neighborhood clusture and buildings — Soma Masterplan ...........c.ccccecevuene.e. eveeteneneens oeen23
Figure 8 — Eco-bridges, Eco-tunnels and Bioswales — Soma'Mastgrplén ............... ................ e 24
Figure 9 — Wet land for water purification — Soma Masterplan .........ccooecereveiininenccienncsenencncccnennes 25
Figure 10 — Ecological bridges concept diagram — Soma Masterplan..............owvceerisierssnesennssssncees 25
Figure 11 — Bioswale Drainage Daigram — Soma Masterplan ............... ‘ ............................ 26
Figure 12 — Water Reticulation System — Soma Masterplan...........couveeenencecinenencnieescncsneencesesnnnes 2%
Figure 13 — Section showing Ecological Bridges and Tunnels — Soma Masterplan..................... ,....'..26_
Figure 14 — Conceptual regional view of Dasva, Lavasa .........ccccvinnuencne e .28
Figure 15 Masterplan of Dasve, LaVaSsa. .......cccovveeerermrirrcruicnsnrenrieieseseseseioeesssrensnssncssessssessesssens 29
‘Figure 16 —Role of forest ecosystem in Dasve, 01 T PR I 30
Figure 17 — Nallah Channelizatioﬁ At LAVASA .eeeccrcnctititri ettt st e en e en e 31
Figure 18 — Detail of nallah chaneliZatON ..o 32
Figure 19 Example of a sidewalk with pedestrian benches...........cccoveieeireeeverievereveenerenennnnnn, - 36
Figure 20 bioretention median in a parking lot.........civinvineeiiinnninciic st 38
Figure 21 Key components of design policy. [Source - Punter & Carmona (1997)].........c.cvvceuuenece. .52

ix



List of Tables

Table T — Characteristics Of NALUIE ......cociecveeveeiee ettt 6
Table 2 - Biophilic Conditions and Infrastructure ..........coeeivemrieveniciniiiiceccee e 10
Table 3 - BiophiliC activiti€s iN @ CILY ....ccceeceerrereererneinieenitie ettt et esesees e 111
Table 4 — Biophilic attitudes and knowledge..........cooveinmniinncniivieitiieice e, 12
Table 5 — Biophilic Institutes and GOVErnance...........ecevcevevecevcrninesesaennnnee e 13
Table 6 — Biomimicry Strategies for Cities .......coovuereeencercrinreeercencans ceererreeeneat et s s s saeneraeaesaenes .14
Table 7 - Biophilic Urban Design Elements across Scales........ccvoeeeercivernnecensnnseneeiecnceseesenenereesaens 17
Table 8 — Concepts of New Urbanism in Lavasa .....c.cccccevveevinceniecsesincinsnsencnees et eenanas 33
Table 9 Neighborhood level analysis (PArt=-1) ........cocoeeeeieetrnimecncenitee ettt seessee s mesans 42
Table 10 Neighborhood level analysis (Part — 2)......cccocvceticieeniecneniiinereeneentetrenesiesesesescesteseesresaenes 43
Table 11 Street Ievel @nalysis ........cceeririiemriisiec et everenene 44
Table 12 Block level analysis eeeese e e et 8 4 et et et e et st e 45
Table 13 Building level analysis (Part-1).........ocvvecoreureeseescmnrescmneinecnnennna: SO
Table 14 Building level analysis (part-2)........ T 47



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 relatiohship 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 éames. Children prefer staying inside watching their favor.ite 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.

m“—
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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 placé 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 fnost 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 attémpt 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 modern 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] |

J

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.

s . i S i S A VI
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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 urbaﬁ spaces, food
heritdge, 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 dangeré 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 éoncepts. It
does suggest the potential for a greater caring about, and interest in, the urban natural world, and that

is a promising development indeed.

oo ]
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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 & IDENﬁFICATION OF PROBLEM

BACKGROleD STUDY H THE NEED OF THE STUDY

FORMULATION OF l;:\IMS & OBJECTIVES
& SCOPE & LIMITATIONS

o PUm S mmm B e = =m e T l-—l_I—ml\

LITRATURE REVIEW RELEVANT STUDIES I.

PR SO

._._._._é.—._._._'

INFERENCES

FORMULATION OF GUIDELINES

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 (fagade 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

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

*Eéi?els of sca!é‘ :

; Boundarles

The need for' 5oundar1es comes abo !
) between dlfferent systems

M
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iPosntlve Space SRS

;Every whole has another whole next to 1t so that then holes and the spaces'bet i wholes form an"_;"

: unbroken contmuum The vosmve nature; of the spaces is necessary to preserve ,helwholeness of the
_system The outward pressure on the ’s0ap - ‘bubble; ;jcomes from every bubble as a resul .the,'
"equlhbrlum creates a condltlo' where the bubble walls ﬂatten out and become posmve

G 0d>Shape

i’ffthlnner

1' Contrast

{system in the world around 1t and cofinec ed'to them eeply in behavxor

Table 1 ~ Characteristics of Nature

[Christopher, A.; The Nature of Order and the Art of building; Book-1]
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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 nonﬁal
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 modern 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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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 Biophilic Conditions and Infrastructure

... - . __ - _____]
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Table 2 - Biophilic Conditions and Infrastructure

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

Table 3 - Biophilic 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

[Beatley, T; Biophilic Citie;f; 2011]

2.3.1.4 Biophilic institutes and governance

‘such’initiatives.
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e are few comparative stu ]
udget should be devoted to.nature conservation, ec

. 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 concépt 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 highiighting 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
cﬁckets 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

/i Benyuk, 2002]

R S S
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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 fagades, 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 sengibibi iophilia fits in
eNTR Ly

A 9*‘?
:9‘ G) 2 8 5!“" ¢

both as an activity as well as an approach to governance of the cities.
CCNOunn-nu

17/12- 112
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Present day urban living is disconnected with our surroundings and the en at sustains us.

2.3.1.6 Active involvement of the residents with nature

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.
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2.3.1.8 The global dimension of Biophilic Cities >

Cities often determine and affect biodiveréity 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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" | Stream: day hghtmg, stream. restoratxon
- Urban forests Ecology parks

- '_,Greenmg major":'ansport corridors .’

Table 7 - Biophilic Urban Design Elements across Scales

[Beatley, T; Biophilic Cities; 2011]
m
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Chapter 3  Relevant Studies

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)]

&

r
N

N &R .
X \:\\\ A Soma Masterplan

Figure 2 — Soma Masterplan conceptual clustering
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Urban Design Guidelines for Biophilic Neighborhoods in a Hill Town Page 18



Chapter 3Relevant Studies
ﬁ

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

e 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.

Zoning

--------

{ —
! RCOLOGICAL CORRIDOR «
{ ot o 19 e e W

Green Ecolnfrastructure
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Figure 5 — Ecological and vegetation concept — Soma Masterplan
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Figure 6 Landscape zoning — Soma Masterplan
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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.

Rooftop Landscaping & Pergolas
— Building Facade Planter Boxes
erial Linkages between Blocks
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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. [Hart, S. (2011)]
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Figure 8 — Eco-bridges, Eco-tunnels and Bioswales — Soma Masterplan

Urban Design Guidelines for Biophilic Neighborhoods in a Hill Town Page 24



e 3 RESRRCE-

CONSTRUCTED WETLAND FOR WATER PURIFICATION

than 150cm wide no wider than 400cm
Wet woodland with creek developed
three-tier structure. Phased introduc-
tion of groundflora. From marsh to
shade tolerant species of damp soils.

Reedbeds baffled 1m apart and
Im deep. The water then flowing
\ through a chalk cascade and

Wet woodland channels to be no less
|
|

into the wet woodland as
shown.

Good habitat arrangement for waterfowl, flightlines and ecotones

Biodiverse marsh with

In Northern lake to :E i ralh ;‘o p'(;v'de‘_ over 30 flowering
nal polishing function ants,

::ov-deﬂsype(re:ulav and waterfow! refuge z’(rowgom:aphy

shelt;eredand hiy~ against disturbance. | S

covered.

Bank margins near
marsh offer potential |
water vole habitat

|

/
Normal water depth 100-150mm, occa- Baffles approx 1m apart 1m deepin a

sional 300mm only with deeper ponds. continuous zig zag as shown above.
POLISHING POND TREATMENT MARSHES WET WOODLAND BAFFLED REED BED
4 4 4 4 B A
1 ;M 72 ;M ™ 0 fohi '!\T(o;vsranrli 1.3M
Y Y Y Y Y
POND REFUGE MARSH CHANNEL REEDBED DEPTH SETTLEMENT POND
DEPTH DEPTH DEPTH DEPTH DEPTH
Figure 9 — Wet land for water purification — Soma Masterplan
Roofop hekport
Roof garden & coservaton platiorm
- s
| Garcen \emaces
i
9 40
kY
Langscaped ﬁyﬁﬁn
20 20
- =
' swysgms
—10 : -0
o ')
= 2ol =
o £ -
b z

Ecological bridge concept diagram

Figure 10 — Ecological bridges concept diagram — Soma Masterplan
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Bioswale Drainage Diagram
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Figure 11 — Bioswale Drainage Daigram — Soma Masterplan
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Figure 12 — Water Reticulation System — Soma Masterplan
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Figure 13 — Section showing Ecological Bridges and Tunnels — Soma Masterplan
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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.

e Ecological corridors, tunnels, bridges etc. should be adoptéd to create linkages. between
natural and artificial ecosystem.

» Landscape trees, flowering plants, wild bushes should be used to creaté 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.

o Water sensitive master planning is essential.

¢ Green roofs, facades and courtyards should be incorporated at building level.

L . . . _____]
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3.2 Lavasa, India

! > MR M
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Figure 14 — Conceptual regional 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 —
e Protecting the ecology of the site.
e Protecting the existing land
e Low impact development
e Compact hill station development.
e Maintain the natural wetlands of the area like nallas, channels.
e Local vernacular architecture along with locally available and sustainable building material
helps in creating a more climate responsive architecture at the building level.
e Careful study of the forest systems and local trees helped in understanding how surface water

runoff can be controlled.

T R B T B S A B RERe.
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e All open surfaces are made of permeable materials which help in water percolation into the

earth’s crust.

e
A 118000

©Lavasa —

—

Lavasa Master Plan

Figure 15 Masterplan of Dasve, Lavasa.
e Preservation of sensitive natural open space areas ensures that the hill station does not
become overcrowded over time.
e Reforestation and replanting most of the areas helps in re-establishment of the local
ecosystems and the character.
e 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

MOIST DECIDUOUS FOREST FUNCTION
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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

Y% Infiltration

for the built environment
on, interruption and nfiltration of
ilding and site design

pm

vill, through

Figure 16 — Role of forest ecosystem in Dasve, Lavasa
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NALLAH CHANNELIZATION
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Nallah retaining wall channelization at Dasve

Natural principles in nallah channelization

Figure 17 — Nallah Channelization at Lavasa

S ——
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SECTION: NATURAL PRINCIPLES IN GABION NALLAH CHANNELIZATION
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‘ T NATURARL MEANDERTOC
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PLAN: NATURAL PRINCIPLES IN GABION NALLAH CHANNELIZATION

Figure 18 — Detail of nallah channelization
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3.2.3 Concept of new urbanism in Lavasa

Principles of New Urbanism " Translated inio the Master Plan

< amrﬁu!ing

Walkability veith everyihing within 2 10 minule Lavasa encompasses a weil-connecied system of
radius fram work or home, roads and pathways to make most facilities within

walklng distance.

Connectivity
A network of streets, boulevards and atleys 9 sasdly An interzonnectzd cambination of reads, strapts and
disparse traffic. walkways 1o prisure unhindered movernant of traffic
and vehicles. :

Mixed Use ardd Diversity

A mix of commercis! and résidential premises within The Master Plan piaces the Town Hall at the canice of the
neighbourhocds and blacks. town with regidential apartments and comimercial
complexes dispersisg in varled zosies {rom the centre,

Mixed Housing

A range of living spaces based on 2 variety of factors, To develop a5 2 ity for people acoss the soci-ecanomic
size, prodmity 1o the town cenlre, pricing, etc. spectedm, Lavasa has studls epariménty; 12243 BHK
' apartments and villas in varying sizes.

Quality ArchitectUre and Urban Design

Detailed attention fo zesthetlcs and human cornfort, We belleve that planners, designers and architects of
Lavass have created a town plen that will have a
timeless appeal to generations, Bt contemperary
design and architectural themes.

Traditional Nelghbourhood Suucturing

A discérnible oty centre 2nd more open public spaces Planned 1o promote penplefiandly spaces, pedestrian
that encompass 2 range of uses and densities, walieways and meeting places, Lavasa's toans will

) ) comprise gaileries, arcaides, courtyards, straetside cafes
and avariety of gardens and semi-covered spages.

Plaoned Inzreased Density

Transeet Pldnning so that population dansity decreases Lawasa's residential apartmants are densest around the

progressively 38 i moves away from the town centre. centre of town and decrease at & pre-dedurmined pace
farther from the cenire. The hillslde villas are id ot in
planned neighbourhoods.
Smarter Transpardation i

An advanced commuting network for enhanced effidency. Animtegrated and balanced transport systeni with
varied modes of transpont, walkways, bus lanes and
automobile chennels.

Sustainabifity

Binimal impact on the smvircnment. ‘Freservation through ontimal wtilization and minimal

) explofurtion of available natural resoress, thus ensuring
continued acecess to future generations. Inltiatives fike
Continuous Contour Trenching 1o prevent topsoll erosion
and-extensive Hydroseeding 10 enhance gresn <over.

Quality of Life

A better Iife and soulspace. An exiaustive range of arganizations, servizes and

. ieformation implies a host of opporiunities {or education,
recreation, emplopment and business. spired by the ides
of fraxiraum fiving, Lavasa will thus also act as a catalyst
for seli-discovery and 2 bettar qualiy of e,

Table 8 — Concepts of New Urbanism 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.

e Nature in urban spaces is not just aesthetics but essentially an outcome of a functional
process with‘a greater cause.

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

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

to people can enjoy the nature around them.

e 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
° Habitat should be fully used and incorporated in masterplanning. -
o Provide for resource efficiency.

o Maintain balance with biosphere.

e i e S P M
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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

e ”Green” site design includes: minimizing parking demand through pedestrian-oriented,

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

e 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.

5% O AU R
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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

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

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

e Incorporate landscaped buffer between street and sidewalk.
e 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.

s 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, mcorporatmg
efficient parking lanes, and using pervious materials in overflow parking areas.

3.3.5 Building Facade

Fagade materials reflect building character, use, and quality.

Recommendations

* Exterior facades should be consistent with surrounding buildings, fagade 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.

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

infiltration.
e Landscaped areas and traffic islands should include areas to infiltrate stormwater.

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

or storm sewer system.

e 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.

s e S
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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 plaias, 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
e Require large sites to piovide landscaped and well-connected public areas on site‘
o Pedestrian plazas or other i)n—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
e 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.

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

e 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

Q
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W

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

3.3.8
1)

2)

3)

4)

3)

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

Lessons drawn from the study

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

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

yard gardens, etc.
Provide for innovative storm water management.

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.

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; Conneétivity; 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; Lands:caping; Natural habitat.
At Building level —

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

Orientation; Roof; Landscaping; Services.

w
R e
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At Neighborhood level
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Table 9 Neighborhood level analysis (part-1)
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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

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

e Scale and permeability with development/ (_)f the past should be retained.

e The height of a building should not break the ridgeline beyond in order to _mgintain the
natural setting of the place. 7

e By regulating height restrictions, the magnitude of the dEv‘elopment should be maintained.

e 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.

o Less height means more interaction with neighbors.

e 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

e 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.

o 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 bé‘

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

w.
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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

arcas.

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

development.

4.54 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 fa;:ilities such as roads, electricity and gas lines etc., are
reduced considerably due to common use.

Tﬁe 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.

M
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e Clustered development increases proximity thus encouraging pedestrainazation and use of
public transport and reduces vehicular roads.

e 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-

o Perr'neable 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.

e 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. impo&ant 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.

OO .
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Chapter 5 Proposed Urban Design Guidelines

Proposed Urban Design Guidelines

S.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 wvision of a biophilic

neighborhood.

GOALS

general stétement 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

%

PRINCIPLES

link between objectives and future forms

!

GUIDELINES
specify how e meet and objective
7 AN
Prescriptive Performance
form of the end product, performance of the product
dimensions, layout qualities, activities
(easy to measure) (more difficult fo assess)
ADVICE

further guide on how to meet objectives / interpret criteria

|

PROCEDURES
appraise, consult, brief, advise, illustrate, evaluate

|

IMPLEMENTATION DEVICES

grants, controls. agreements, codes, elc., zoning

The

Policy

Component

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

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.

A ™ S S S
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5.2

5.2.1

5.2.1.1

Urban Design guidelines for Biophilic neighborhood in a hill town

Neighborhood level

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.

2.

3.

52.1.2

1.

2.

Clustered form of development should be promoted to conserve nature. Viewing corridors,
wildlife habita\t areas, natural water cou'rses, important trees and riparian networks should all
be preserved.

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

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

rich in biodiversity areas.

Open green areas
Greenness and density should be combined to create a more outdoor oriented life.
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.
Green spaces of a neighborhood should be reclaimed and restored.
Wild and natural parks (even very small ones) should be preserved.
New parks should be created. |
Trees should be used as space defining elements. The Planting of trees must be in an
organized format so as to create (useable) space.
Shading must be provided in these open spaces by using natural vegetation.

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 Wetlands
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
I. Nature and farmland should be conserved.
2. Protect biodiversity.

3. Natu.ral habitat (found locally) should be incorﬁorated.
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5.2.2 Street level

5.2.2.1

1.

2.

52.2.2

1.

2.

Character and connectivity
Type, scale, nature, context and character should be reflected in street design.
Consider mature street trees and heavily landscaped boulevards on all roads, including local

streets.

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

Streets and pathways should be connected throughout the neighborhoéd.

Pedestrians should be able to move from the building door step to larger expanses of nature.
Ground floor plane throughout the neighborhood should be of a human scale, and ensure high
quality pedestrian experience.

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.

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

Landscaping
Side-walk gardens should be provided.

Planting strips should be provided along drainage lines.

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

slope, and slopes should be promptly re-vegetated.
Narrow, wavy, vegetation-filled green streets, with sidewalks should be provided.
Views from the street should not be blocked with solid fences.

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 stabi_lity.
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
I. Retélin substantive trees and natural features within the road right-of-way, to the extent
possible — consider alternate road design.
2. Preserve the major systems 6f existing ‘open space trails’ and corridors and establish links to

existing and planned trails in and around the area.-
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35.2.3

3.2.3.1
1.

2.

523.2
1.

2.

Block level

Development
Setbacks of buildings should be staggered‘.

Reconfigure abandoned plots (grey and brown fields.)

Open green areas
Pockets parks should be created/restored.

Abundant nature throughout: Sidewalk gardens, yard fanps, backyard woodlots should be

- provided.

52.3.3

1.

5234

1.

. Green courtyards in between clusters should be given.

Establishing butterfly courtyards.

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

Native bushes and shrubs should be used as fencing material.

Landscaping
Trees and shrubs should be planted in irregular manner and not in grids or lines. It should
mimic the natural surroundings.
Landscaping should occur in clusters to mimic the natural environment
Houses or plots should be sited in order to preserve the existing vegetation and not harm the

natural setting of the place.

Edible landscaping

Side vards 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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5235 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. Recycied material should be used.

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

5.2.42 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 trénsmit heat and orient windows properly

relative to the sun.

wﬂ
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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.

52.4.4 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.

5245 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 fagade, 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 bi.ophilia. 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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