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Establishing	
  a	
  framework	
  for	
  Sustainable	
  Open	
  Space	
  Design	
  
	
  Understanding	
  sustainable	
  landscapes	
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GREEN	
  BUILDING	
  AND	
  ARCHITECTURE	
  AS	
  AN	
  ESTABLISHED	
  PROCESS	
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OPEN	
  SPACES	
  AND	
  LANDSCAPES	
  REMAIN	
  UNDERVALUED	
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LAND	
   WATER	
  	
   ECOLOGY	
  

PRINCIPLES	
  AND	
  APPROACH	
  TOWARDS	
  SUSTAINABLE	
  LANDSCAPE	
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LAND	
  

To	
  preserve	
  and	
  protect	
  the	
  exis1ng	
  natural	
  geomorphologic	
  features	
  on	
  site.	
  
	
  

To	
  design	
  and	
  work	
  with	
  exis1ng	
  land	
  topography	
  so	
  as	
  to	
  avoid	
  excessive	
  cut	
  
and	
  fill	
  of	
  soil/slopes.	
  

	
  
To	
  design	
  and	
  promote	
  techniques	
  to	
  avoid	
  erosion	
  of	
  top	
  soil.	
  

	
  
To	
  design	
  open	
  space	
  land-­‐use	
  based	
  on	
  hydro-­‐geological	
  condi1ons	
  as	
  well	
  

geomorphologic	
  condi1ons	
  of	
  the	
  exis1ng	
  site.	
  
	
  

To	
  develop	
  specific	
  and	
  contextual	
  site	
  erosion	
  control	
  plan	
  and	
  suggests	
  
passive	
  and	
  natural	
  methods	
  for	
  soil	
  conserva1on	
  and	
  avoid	
  adverse	
  	
  

engineering	
  techniques	
  for	
  the	
  same.	
  
	
  

To	
  ensure	
  that	
  land	
  not	
  used	
  for	
  construc1on	
  or	
  as	
  open	
  spaces	
  is	
  u1lized	
  for	
  
produc1ve	
  purposes	
  including	
  growing	
  food	
  and	
  managing	
  waste.	
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WATER	
  	
  

To	
  provide	
  strategies	
  to	
  treat	
  storm	
  water	
  in	
  a	
  passive	
  manner	
  by	
  
reducing	
  and	
  minimizing	
  	
  use	
  of	
  drains	
  to	
  transport	
  water	
  out	
  of	
  the	
  site.	
  

	
  
To	
  	
  maintain,	
  harvest	
  and	
  retain	
  all	
  incident	
  water	
  on	
  site.	
  

	
  
To	
  provide	
  enough	
  pervious	
  spaces	
  within	
  the	
  development	
  that	
  would	
  

allow	
  	
  recharge	
  of	
  shallow	
  aquifers	
  within	
  the	
  region	
  
	
  

To	
  develop	
  measures	
  and	
  controls	
  for	
  site	
  drainage	
  that	
  does	
  not	
  allow	
  
disturbance	
  of	
  the	
  regional	
  drainage	
  paBern	
  

	
  
To	
  develop	
  a	
  water	
  cycle	
  to	
  meet	
  the	
  development's	
  needs	
  by	
  reduced	
  

fresh	
  water	
  demand	
  and	
  by	
  integrated	
  rain	
  water	
  harves1ng,	
  
management,	
  recycling	
  and	
  reuse	
  of	
  waste	
  water.	
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Image	
  Courtest:	
  RMA	
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MAY	
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MAY	
  2008	
  

Taj CCA Resorts  , Panna 
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OCT	
  2008	
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TradiNonal	
  seOlements	
  and	
  their	
  interdependency	
  on	
  Landscape	
  systems	
  -­‐	
  an integrated morphology derived through local contextual associations with	
  
livelihood patterns, natural systems, urban orders, and agricultural techniques	
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Digital	
  Terrain	
  Model	
  of	
  Topographic	
  character	
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Achuyatupura	
  Precinct	
  

Digital	
  Terrain	
  Model	
  of	
  the	
  site,	
  its	
  watershed	
  and	
  
drainage	
  lines	
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ViOhala	
  Precinct	
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Digital	
  Terrain	
  Model	
  of	
  the	
  site,	
  its	
  watershed	
  and	
  
drainage	
  lines	
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Drainage Pattern – Vitthala precinct 
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Pushkarni	
  as	
  seen	
  from	
  the	
  Mantapa	
  

Deten1on	
  pond	
  behind	
  the	
  Western	
  Bazaar	
  Street	
  at	
  the	
  foothills	
  

Small	
  depressions	
  

Small	
  depressions	
  are	
  
iden1fied	
  as	
  deten1on	
  
ponds	
  to	
  feed	
  the	
  water	
  
bodies	
  and	
  reac1vate	
  
the	
  ancient	
  water	
  
network	
  

Iden1fica1on	
  of	
  
deten1on	
  ponds	
  to	
  be	
  
upgraded	
  and	
  cleared	
  off	
  
vegeta1on	
  to	
  increase	
  
percola1on	
  rate	
  to	
  
improve	
  water	
  
performance	
  

ViOhala	
  precinct	
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Dec 2003 Feb 2004 Sep 2005 
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ECOLOGY	
  

To	
  preserve	
  exis1ng	
  vegeta1on	
  on	
  site	
  aLer	
  careful	
  analysis	
  of	
  ecological	
  values	
  
and	
  condi1on	
  of	
  exis1ng	
  trees.	
  

	
  
To	
  preserve	
  all	
  endangered	
  vegeta1on,	
  if	
  exis1ng	
  on	
  site	
  

	
  
To	
  propose	
  and	
  encourage	
  the	
  growth	
  of	
  indigenous	
  species	
  on	
  site	
  that	
  

contributes	
  towards	
  development	
  of	
  a	
  sustainable	
  site	
  ecology.	
  
	
  

To	
  avoid	
  use	
  of	
  purely	
  decora1ve	
  plants	
  or	
  shrubs,	
  but	
  encourage	
  plan1ng	
  of	
  
dense	
  ground	
  covers	
  to	
  protect	
  the	
  top	
  soil	
  of	
  the	
  land.	
  

	
  
To	
  propose	
  a	
  vegeta1on	
  paleBe	
  with	
  a	
  significantly	
  reduced	
  water	
  demand.	
  

	
  
To	
  encourage	
  maintenance	
  of	
  variety	
  of	
  local	
  habitats	
  and	
  introduce	
  them	
  

wherever	
  appropriate	
  and	
  possible.	
  
	
  

To	
  develop	
  a	
  strategy	
  aimed	
  at	
  mi1ga1ng	
  urban	
  heat	
  island	
  effect	
  and	
  to	
  
recreate	
  a	
  benign	
  micro	
  climate	
  through	
  reduced	
  radia1on	
  and	
  airborne	
  dust	
  	
  

and	
  increased	
  evapo-­‐transpira1on.	
  
	
  

Aim	
  for	
  progressive	
  improvement	
  of	
  land	
  health	
  and	
  increased	
  resilience	
  of	
  the	
  
site	
  ecosystem	
  over	
  1me.	
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SecNon	
  –	
  Light	
  shelves	
  for	
  reflecNon	
  
and	
  dispersion	
  of	
  summer	
  sun.	
  

SecNon	
  –	
  Light	
  shelves	
  and	
  
penetraNon	
  of	
  winter	
  sunlight.	
  

SecNon	
  –	
  Extension	
  of	
  terraces	
  to	
  provide	
  
protecNon	
  from	
  summer	
  sun.	
  

SecNon	
  –	
  Extension	
  of	
  terraces	
  to	
  allow	
  
penetraNon	
  of	
  winter	
  sun.	
  

SecNon	
  –	
  Maximum	
  width	
  of	
  building	
  maintained	
  at	
  23	
  m	
  to	
  ensure	
  penetraNon	
  of	
  daylight	
  into	
  the	
  interiors.	
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SecNon	
  –	
  Direct	
  heat	
  gain	
  from	
  exposed	
  roof	
  slab	
  
SecNon	
  –	
  Thermal	
  buffer	
  using	
  vegetated	
  roof	
  
slab	
  

SecNon	
  –	
  SPV	
  array	
  over	
  vegetated	
  roof	
  for	
  increased	
  efficiency	
   SecNon	
  –	
  Deep	
  planters	
  as	
  radiaNon	
  blankets	
  and	
  posiNve	
  aestheNcs	
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EXTENDING	
  LANDSCAPE	
  AS	
  A	
  PLANNING	
  AND	
  DESIGN	
  TOOL	
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Scales	
  of	
  SustainabilNy	
  
City	
  level	
  	
  Regional	
  level	
  	
  

Urban	
  level	
  	
   Building	
  level	
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Understanding	
  Sustainability	
  as	
  an	
  ECOLOGICAL	
  matrix	
  



GRIHA CONFERENCE 2012              Mohan S Rao INDÉ                                              BANGALORE, INDIA 

UNDERSTANDING	
  CITY	
  AS	
  A	
  LANDSCAPE	
  MEDIUM	
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POSITIONING	
  NATURE	
  AS	
  THE	
  PRIMARY	
  ORDER	
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CAPTURING	
  INTANGIBLE	
  NOTIONS	
  OF	
  WATER	
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MUNICIPAL	
  
AGENCY	
  	
   RAIN	
  WATER	
  

LAKE	
  

WASHING	
  	
  
EFFLUENT	
  

TREATMENT	
  PLANT	
   GREY	
  WATER	
  
FLUSHING	
  

SEWAGE	
  TREATMENT	
  
PLANT	
  

BLACK	
  WATER	
   TO	
  RECHARGE	
  THE	
  WATER	
  LEVEL	
  OF	
  LAKE	
  

IRRIGATION	
  

AC	
  PLANT	
  

ESTABLIHING	
  AN	
  ECOLOGICAL	
  MATRIX	
  



GRIHA CONFERENCE 2012              Mohan S Rao INDÉ                                              BANGALORE, INDIA 

GEOCLIMATIC	
  CONSIDERATIONS	
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SOCIO	
  –	
  CULTURAL	
  CONTEXT	
  AND	
  INFLUENCES	
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ICCHAPOR	
  TOWN	
  PLANNING,	
  SURAT	
  
ADDRESSING	
  LAND	
  ECONOMICS	
  THROUGH	
  ECOLOGY	
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CreaNng	
  an	
  ecology	
  for	
  Icchapor	
  Site	
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Water	
  Management	
  Strategy	
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   Original	
  Plots	
   DemonstraNon	
  Plots	
  

• 	
  Located	
  West	
  of	
  Surat	
  City,	
  	
  

• 164	
  Ha	
  

• immediate	
  vicinity	
  of	
  industrial	
  complexes	
  

• 155	
  original	
  plots.	
  	
  

	
  

• 	
  Laying	
  out	
  the	
  roads,	
  
• 	
  Recons1tu1on	
  of	
  final	
  plots,	
  	
  

• .	
  Every	
  owner	
  of	
  the	
  original	
  plot	
  gets	
  a	
  final	
  plot	
  aLer	
  deduc1on	
  of	
  a	
  	
  
percentage	
  of	
  land	
  varying	
  between	
  10	
  to	
  20,	
  	
  

• 	
  Reserva1on	
  for	
  Housing	
  for	
  S.E.W.S.	
  (10%),	
  	
  for	
  open-­‐spaces	
  (5%),	
  social	
  

infrastructure	
  (5%)	
  and	
  for	
  sale	
  by	
  public	
  authority	
  (15	
  %).	
  	
  

ApplicaNon	
  of	
  TP	
  scheme	
  in	
  Icchapor	
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Zone	
  with	
  High	
  Natural	
  and	
  Industrial	
  Hazard	
  Risk	
   Land	
  ValuaNon	
  EvoluNon	
  

• 	
  Large	
  por1on	
  of	
  parcels	
  affected	
  by	
  a	
  high	
  degree	
  of	
  exposure	
  to	
  natural	
  and	
  
industrial	
  hazard	
  risk,	
  	
  

• 	
  Disparity	
  between	
  owners	
  exacerbated	
  by	
  future	
  development,	
  

• 	
  Risk	
  to	
  compromise	
  the	
  economic	
  and	
  social	
  balance	
  

72	
  plots	
  of	
  155	
  affected	
  by	
  a	
  high	
  degree	
  of	
  risk	
  from	
  industrial	
  and	
  natural	
  

hazards.	
  	
  	
  

46	
  %	
  of	
  the	
  owners	
  	
  with	
  a	
  decreased	
  value	
  of	
  their	
  land	
  aLer	
  5	
  years	
  

compared	
  to	
  others.	
  	
  

–	
  23	
  %	
  ader	
  	
  5	
  years	
  for	
  land	
  with	
  risk	
  

	
  +	
  61	
  %	
  ader	
  5	
  years	
  for	
  land	
  without	
  risk.	
  	
  

ApplicaNon	
  of	
  TP	
  scheme	
  in	
  Icchapor	
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Water System restructuring 
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Schematic Plan 

Entry point 
A 

Entry point 
B 

Pedestrian Loop 200 m  

Main Conneting Spine 

Buffer 
Landscape 

Buildable 
Area 

Node 
1 

Node 
2 

Node 
3 

Node 
4 

Node 
5 

Node 
6 

Node 
6 

Pedestrian Loop 100 m  

KHADI (canal) 

Flyover 
connection 
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Ecological 
Matrix 

79 

Soft	
  rainwater
	
  management	
  

Drained	
  rainwater	
  
management	
  

Soft	
  River	
  Edge	
  	
   Hard	
  River	
  Edge	
   Productive	
   "Un-­‐Productive" Soft	
   Motorized Decentralized Centralized Recycled Non-­‐recycled

Design

Principles

	
  -­‐Bio-­‐swale,
-­‐	
  Permeable	
  parking	
  
surface,	
  
-­‐	
  Infiltration	
  System

	
  -­‐	
  Storm-­‐water	
  drainage	
  
system

	
  -­‐	
  Flood	
  plain	
  with	
  
streamside	
  wetland,	
  
-­‐	
  Gabion	
  placement,	
  Joint	
  
Planting	
  	
  	
  

	
  -­‐	
  Embankment	
  of	
  the	
  
river	
  edge,	
  
	
  -­‐	
  Built	
  canal

	
  -­‐	
  Urban	
  Farming
	
  -­‐	
  Community	
  sharing	
  
open-­‐space	
  

	
  -­‐	
  Park	
  and	
  Playground	
  
(natural	
  or	
  impervious	
  
ground)

	
  -­‐	
  Dedicated	
  and	
  secured	
  
pedestrian	
  and	
  cycle	
  
paths
	
  -­‐	
  Proximity	
  with	
  public	
  
Transport	
  

	
  -­‐	
  Road	
  widening	
  
	
  -­‐	
  Phytoremediation	
  and	
  
treatment	
  plant,	
  
	
  -­‐	
  Artificial	
  wetland

	
  -­‐Piped	
  water	
  supply	
  and	
  
drainage

	
  -­‐	
  	
  Compost	
  of	
  organic	
  
waste

	
  -­‐	
  Centralised	
  	
  Waste	
  
Disposal	
  at	
  City	
  Level	
  

Objectives 	
  	
  -­‐	
  Promote	
  natural	
  
infiltration	
  of	
  rainwater,	
  
-­‐	
  	
  Limit	
  impervious	
  surface

	
  -­‐	
  Collect	
  rainwater	
  in	
  
drains	
  

	
  -­‐	
  	
  Leave	
  natural	
  space	
  to	
  
allow	
  water	
  spread

	
  -­‐	
  	
  Raise	
  an	
  artificial	
  bank	
  
to	
  contain	
  /	
  redirect	
  
water	
  

	
  	
  -­‐	
  Plant	
  open	
  spaces,	
  
grow	
  food	
  +	
  animal	
  
husbandry
	
  -­‐	
  Create	
  non-­‐built	
  space	
  
for	
  social	
  and	
  collective	
  	
  

	
  -­‐	
  Create	
  non-­‐built	
  space	
  
for	
  social	
  and	
  collective	
  	
  
usage

	
  -­‐	
  Dedicate	
  	
  space	
  for	
  
pedestrian	
  and	
  cyclist

	
  -­‐	
  Increase	
  performance	
  
of	
  motorized	
  transport	
  

	
  -­‐	
  Treat	
  and	
  recycle	
  water	
  
closest	
  to	
  its	
  usage

	
  -­‐	
  Collect	
  and	
  drain	
  waste	
  
water	
  away	
  from	
  source	
  	
  

	
  -­‐	
  Recycle	
  organic	
  waste	
  
as	
  a	
  nutrient	
  for	
  urban	
  
farming

	
  -­‐	
  Collect	
  Solid	
  Waste	
  for	
  
distant	
  disposal

Time	
  of	
  implementation
(1=long,	
  2	
  =	
  medium,	
  3=short)

2 3 3 1 2 1 1 1 2 2 2 2

Cost	
  of	
  implementation
(1=high,	
  2	
  =	
  medium,	
  3=low)

3 1 3 1 2 3 2 1 3 1 3 2

Skills	
  Required
(1=high,	
  2	
  =	
  medium,	
  3=low)

2 1 2 1 3 1 2 2 1 1 3 2

Implementation	
  	
  Index	
  (100) 78 56 89 33 78 56 56 44 67 44 89 67

Frequency	
  of	
  maintenance
(1=high,	
  2	
  =	
  medium,	
  3=low)

3 1 2 3 1 2 2 2 2 1 2 2

Cost	
  of	
  maintenance
(1=high,	
  2	
  =	
  medium,	
  3=low)

2 1 1 2 2 1 2 2 2 1 2 1

Skills/Materials
(1=high,	
  2	
  =	
  medium,	
  3=low)

2 3 3 2 2 2 3 3 2 1 2 2

Maintenance	
  Index	
  (100) 78 56 67 78 56 56 78 78 67 33 67 56

Run-­‐Off	
  Volume
(1=High,	
  2=medium,	
  3=low)

3 1 3 1 3 1 2 1 3 1 -­‐ -­‐

Resilience
(1=High,	
  2=medium,	
  3=low)

3 1 3 1 3 1 3 1 2 1 3 1

Velocity
(1=High,	
  2=medium,	
  3=low)

3 1 3 1 3 1 2 1 3 1 -­‐ -­‐

Flexibility	
  of	
  the	
  system
(1=low,	
  2=medium,	
  3=high)

3 1 3 1 3 1 3 1 3 1 3 1
Downstream	
  Impacts
(1=High,	
  2=medium,	
  3=low)

2 1 2 1 2 1 2 1 3 1 -­‐ -­‐

Flood	
  Mitigation	
  Index	
  (100) 93 33 93 33 93 33 80 33 93 33 100 33

Increased	
  biodiversity
(1=low,	
  2=medium,	
  3=high)

3 1 3 1 3 1 3 1 3 1 -­‐ -­‐

Erosion	
  Prevention	
  
(1=low,	
  2=medium,	
  3=high)

3 1 3 1 3 1 -­‐ -­‐ 3 1 -­‐ -­‐

Water	
  Recycling
(1=low,	
  2=medium,	
  3=high)

2 1 2 1 3 2 -­‐ -­‐ 3 1 	
  -­‐ 	
  -­‐

Waste	
  Recycling
(1=low,	
  2=medium,	
  3=high)

2 1 2 1 3 1 -­‐ -­‐ 2 1 3 1

Absorption/Reduction	
  of	
  
Pollution
(1=low,	
  2=medium,	
  3=high)

3 1 3 1 3 1 3 1 3 1 3 1

Environmental	
  Index	
  (100) 87 33 87 33 100 40 100 33 93 33 100 33

	
  Community	
  Involvement
(1=low,	
  2=medium,	
  3=high)

2 1 3 1 3 2 3 1 3 1 3 1

Educational	
  Values
(1=low,	
  2=medium,	
  3=high)

3 1 3 1 3 1 3 1 3 1 3 1

Aesthetic	
  Values
(1=low,	
  2=medium,	
  3=high)

3 1 3 2 3 2 3 2 3 1 -­‐ -­‐

Recreational	
  Values
(1=low,	
  2=medium,	
  3=high)

3 1 3 2 3 3 3 1 3 1 -­‐ -­‐

Health	
  Benefit
(1=low,	
  2=medium,	
  3=high)

3 2 3 1 3 1 3 1 3 2 3 1

Social	
  Index	
  	
  (100) 93 40 100 47 100 60 100 40 100 40 60 20

Total	
  Life	
  Cycle	
  Cost
(1=high,	
  2=medium,	
  3=low)

3 1 3 1 3 1 3 2 3 1 3 1

Degree	
  of	
  dependence
(1=dependent	
  on	
  larger	
  system,	
  2=semi-­‐
independent,	
  3=fully	
  independent	
  
system)

3 1 3 1 3 3 2 1 3 1 3 1

Source	
  of	
  Livelihood
(1=low,	
  2=medium,	
  3=high)

2 1 2 1 3 1 1 1 2 1 3 1

Labour	
  Employment
(1=low,	
  2=medium,	
  3=high)

2 2 2 1 3 1 1 1 2 1 2 2

Effect	
  on	
  Property	
  Values	
  
(0=negative,	
  1=	
  no	
  effect,	
  2=positive)

2 1 2 2 2 1 2 1 2 1 2 1

Economic	
  Index	
  (100) 80 40 80 40 93 47 60 40 80 33 87 40

Sustainability	
  Index	
  (100) 85 43 86 44 87 49 79 45 83 36 84 41

Waste	
  Management	
  Rainwater	
  Management	
   River	
  Edge	
   Open-­‐Space Mobility	
   Water	
  Management	
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1st	
  Step
Global	
  Development	
  Right
	
  Value	
  at	
  Site	
  Level

Individual	
  Development	
  Right	
  
Value

Total	
  Individual	
  Development	
  
Value

Built	
  Value	
  +	
  Un-­‐Built	
  Value	
  (`)

2nd	
  Step

Individual	
  Built	
  Right	
  (sq.m.)
x

Buildable	
  Land	
  Rate	
  (	
  	
  (`/sq.m.)

Individual	
  Built	
  Right	
  (sq.m.)
x

Productive	
  Landscape	
  Rate	
  (	
  	
  (`/sq.m.)

Built	
  Value Un-­‐built	
  Value
	
  Buildable	
  Land	
  Value	
  	
  (`) Productive	
  Landscape	
  Value	
  (`)

Definition	
  of	
  an	
  Average	
  Buildable	
  Land
Rate	
  per	
  sq.m.	
  at	
  Site	
  Level	
  =

Cost	
  of	
  land
+	
  Cost	
  of	
  Infrastructure	
  Development

+	
  Built-­‐up	
  Cost
+	
  Overhead	
  /Taxes/Profits	
  (40%)

Definition	
  of	
  an	
  Average	
  Productive	
  Landscape	
  
Rate	
  per	
  sq.m.	
  at	
  Site	
  Level	
  =

Cost	
  of	
  land	
  
+	
  Cost	
  of	
  Infrastructure	
  Development)

+	
  Productive	
  landscape	
  index
+	
  Overhead	
  /Taxes/Profits	
  (40%)

Development Right Valuation and 
its sharing 

Productive Landscape Index 

As demonstrated earlier in the ecological matrix, the productive landscape 

obtains a sustainability index of 87/100  while the non-productive landscape 

obtains a sustainability index of 49/100.  (for the details of the sustainability 

index, please refer to the ecological matrix presented on page 9).  

 

Hence, Productive Landscape has an added value of 77% compared to  Non-

Productive Landscape. 

Productive	
  Landscape
Non-­‐Productive

Landscape

Implementation	
  Index 78 56

Maintenance	
  Index 56 56

Flood	
  Mitigation 93 33

Environmental	
  Index 100 40

Social	
  Index 100 60

Economic	
  Index 93 47

Sustainability	
  Index 87 49

77%Added	
  Value	
  of	
  	
  Productive	
  Landscape

Dis1nct	
  from	
  a	
  regular	
  ownership	
  right,	
  the	
  Development	
  Right	
  encompasses	
  the	
  produc1ve	
  performance	
  of	
  the	
  land,	
  either	
  built	
  and	
  

non-­‐built.	
  Its	
  value	
  is	
  hence	
  defined	
  accordingly	
  to	
  its	
  inclusive	
  development	
  poten1al.	
  	
  

Establishing an equitable model for development  

80 
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INFRASTRACTURE	
  INTEGRATION	
  

82 
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CHAPTER	
  4	
  :	
  CASE	
  STUDY	
  	
  

BAB	
  ZAERS,	
  MOROCCO	
  
GREEN	
  INFRASTRUCTURE	
  AS	
  AN	
  URBAN	
  	
  

STRUCTURING	
  PARADIGM	
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