SCHOOL OF ENVIRONMENT AND ARCHITECTURE - INDIA
R-Central Ward, Alternative
Futures for Borivali West

5 km x 5 km area in which the School of Environment and
Architecture is located in Borivali West, Suburban Mumbai
which includes three wards, R-Central, R-North and R-South.
On the west it is bounded by Gorai creek that opens into the
Arabian Sea and on the east is the Sanjay Gandhi National
Park (87 km square). Until the 1960s, this region was still
largely agricultural, people used to grow vegetables, there
were fruit orchards and dairy farms that catered to the city,
interspersed with villages. This region was municipalized in
1958 and a development plan was proposed. Subsequently
many Cooperative housing societies were set up here, these
were essentially low rise residential buildings. The area around
the Borivali railway station on the east side of the study area
was developed first and gradually expanded towards the
mangrove areas in the west. The logic of farming was replaced
by the rationale of urban housing, for which the marshy lands
were filled in to make additional/as much land available
for development. Rivulets flowing towards the Arabian sea
originating from the hills in the east were channelised and
converted into drains, many were just filled in and lost.

The wall like condition created by the railway line and highway
running north - south with a distance of 500 mts in between
them is causing a barrier in the flow of rainwater from east to
west, considering Mumbai gets very high rainfall (2500mm).
This causes many areas to flood. Most of these low lying
holding areas in the region have over time been converted into
parks and ponds . After the Coastal Regulation Zone (CRZ) was
established in 1991, the mangroves along the western edge
are showing some improvement, though their fate hangs in the
balance as the CRZ rules are constantly being relaxed due to
various urban and political pressures. The Housing societies
set up in the 1960s are more than 40 years old and many are in
dilapidated conditions, the pressures of market dynamics in real
estate and increased land prices are leading to them giving way
to bigger and taller apartment buildings in recent times in lieu of
the comforting open spaces in the housing societies. With the
coming in of the coastal road from the South west corner of the
study area, two metro lines and improved road connectivity, the
pressures on the land along these improved transport networks
will increase. Consequently an increasing migrant population
will lead to an increase in the demand in the housing stock. The
pressure on land thus created will require a resilient framework
that responds to issues of environmental concerns to the
monsoon and rising sea levels.

Requirements by 2050

GLOBAL 2035/2050 1 Population will continue to grow
GLOBAL 2035/2050 3 Population concentrated in Urban Areas
GLOBAL 2035/2050 8 Global average temperature will rise
GLOBAL 2035/2050 9 Sea Levels will rise
The population in this region rose by 17% in between 1991 to
2001, and then settled at about 3.5 % per decade. We expect
the no. of new apartments available in the market to increase as
these are actually the wells of surplus generated. They are built
and bought more for investment than to meet the housing need
and will be accompanied by supporting infrastructure. Therefore
this will also lead to an increase in the slum population as a
demand for low income jobs will increase alongside.

Major Assumptions and Innovations

WAT 2035/2050 2 Water Retention
WAT 2035/2050 6 Learning from others:South Africa,Cape Town
GRN 2035 1 Resilient Landscape Infrastructure
GRN 2035/2050 5 Integration of Vegetation in Building Design
MIX 2035 10 Population Distribution and Urban Growth
MIX 2035 11 Defining High Density Locally
RES 2035/2050 11 Adaptable Housing will increase

Early Adopter 2035/2050

2035 - The early adaptor aims to conserve the already existing
pervious pockets and softening the edges of the channelized
water rivulets, simultaneously accommodating the additional
housing stock. Segregating lands as buildable and non buildable
depending on the terrain as well as providing regulations to build
with environmental considerations is implemented.The land along
these sensitive zones is thus incentivised into three categories;
Grade I as ‘Must Have Greens’ with the highest incentives,
Grade II as ‘Good to Have Greens’ for long term resilience and
improving the biodiversity
Grade III as ‘Land available for Development’ governed by a set
of Environmental Design Strategies. Steps towards a sustainable
framework are simultaneously considered.

Existing Situation

Early Adopter 2035

Early Adopter 2050

2050 - With the stock of greens conserved with the successful
implementation of the incentivised land policies, the natural water
systems converted into active pervious water channels, additional
measures are taken so as to increase the resilience and
sustainability. Measures of capturing solar energy and rain water
along the transit corridors and within large housing schemes to
increase self reliance are put into place. Additional pockets of land
are converted to corridors of connected green open spaces with
the help of mandatory recreational grounds in housing schemes.
The infrastructure of resilience is combined with the recreational
needs of the city.

Late Adopter 2035/2050

2035 - If no new steps are taken to protect the mangroves,
rivulets and low lying areas, they are likely to worsen with
development of more number of apartment buildings. In this
projection, it is anticipated that high density housing and mixed
use buildings will come up along the proposed new metro line
on the west and in the south west corner of the study area area
where the coastal road ends, even though it will be flouting
the CRZ rules. Along with the mangroves giving way to new
development there is a simultaneous trend of redevelopment of
old housing stock. The new redeveloped apartments have higher
density and large ground coverage thus increasing hard surfaces
and reducing ground filtration/percolation of water. In addition,
the new developments also add to heat islands and lead to
increased temperatures and a higher possibility of flooding during
monsoon.

From Top left clockvise: (1) New construction, tall apartment buildings, (2) New metro construction, (3) Transforming Urban
Villages, (4) Old housing stock (three to four storey)

Late Adopter 2035

Late Adopter 2050

2050 - The flooding generates a crisis situation. Remediation
actions needs to be taken to maintain rivulet flow. The people
living along the edge have become more vulnerable. The edges
of rivers are altered to become more absorptive. New policies
are introduced to incentivise the new construction to happen on
higher grounds and does not encroach on the mangroves. The
areas in proximity to the railway station get redeveloped but with
certain policies into place.
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2050 : With no interventions and policies put into place, the
region has an exponential growth in building as a process along
the new transport infrastructure and within the mangroves as
well. An unchecked redensification takes place with a reduction
in the stock of open spaces. This unchecked insensitive form of
development has worsened the city fabric increasing instances
of flooding and disasters within the region. Setting up of transit
camps by the migrant population by occupying available vacant
land is also seen. Slowly these camps become more permanent
housing. With less affordable housing and more number of empty
luxury towers there is bound to be unrest.

This map, with the contours
visible, gives a sense of why
certain low lying areas get
flooded. Also certain flow of
rivulets or drainage have been
blocked due to development
of roads, rails, etc.
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The use of land changed
from agricultural to mixed
use and residential. As the
land got urbanised, as can
be seen on the maps until
2001 and charts below there
was a sharp decrease in the
area covered by mangroves,
ponds, lakes and parks. After
policies were put into place to
stop dumping of construction
debris and garbage on the
mangroves, the areas covered
by mangroves increased. And
the Coastal Regulation zone
was put into place to come
down strongly on any new
construction in those zones.
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The area covered by
agriculture sharply reduced
and so did parks, gardens,
lakes and ponds. And so in
case nothing is done at the
moment, this trend is likely to
continue.
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In the 50s and 60s, after
India became an independent
country, the land use
transformed in this region,
residential buildings came up
to accommodate the sudden
increase in population. Many
public sector employees
formed cooperatives and
had walk up buildings made
for themselves. Many other
communities also set up
various kinds of housing
societies. Later, in the 80’s
when the development control
regulations changed, more
Floor Space Index (FSI) was
granted to new buildings. The
old society buildings which
were now partly dilapidated
were redeveloped. They were
made into taller, 7 to 8 storey
buildings and they had larger
footprints.
In the 2000s this trend is
intensified, now as Transfer
of Development Rights (TDR)
are introduced, the new
apartment buildings are even
taller and they have larger
footprints. The lower floors
tend to be either parking
or retails shops. Some of
these buildings in R Central
ward are 40 storeys high.
Such intense development is
increasing the pressures on
the infrastructure in this entire
area.
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