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The city of Mumbai sits on the ground, which is shaped by 
various actions of water and land over time. Human interventions 
and activities have shaped, reclaimed and transformed 
this city and its terrain along its generous coastline since 
prehistoric times. It is witnessed and expressed along the 
numerous rivers in the city – or of what remains of them today. 

In the recent past, the R Ward of Borivali has seen galloping 
urbanisation with enormous housing and infrastructural projects, 
which have continuously modified the hydrological processes in 
this region. One can very well conjecture from the study of historical 
maps the changing patterns and extends of settlement which 
often have impinged the river paths through the flood plains and 
creeks. The rainfall-runoff relationship of the land is disturbed with 
increase in concretisation and reduction in open and permeable 
spaces within the city. The city fails to drain off the water due 
to altered terrain, leading to flood zones. Flooding, coupled with 
tidal actions lead to socio-economic aggravation of the dwellers. 

Monsoon season today, is seen as a problem. The edges of 
the rivers are intensively concretised as immediate mitigation 

Requirements and Assumptions 

2035 – Individual projects started locally raising the ground. 
Eventually due to the change in the terrain grading, areas of Eksar, 
Dongri and Naitodi have started flooding during the monsoon 
season. City planners and architects give little importance to the 
impact their decisions have on the city, making it highly vulnerable 
to flooding. While some infrastructure up-gradation has been in 
process to reduce this vulnerability, the rate of progress is very 
slow. For instance, the work of increasing the capacity of the 
drains from the current 25mm to 50mm at the recommendation 
of the BRIMSTOWAD report has been underway for at least a 
decade and still at about 40% complete. In some cases, certain 
infrastructure up-gradation projects take very long even to get 
permissions because various bodies/ ministries are involved. Thus 
pushing the implementation of strategies will only further worsen the 
condition of living and raise the vulnerability factor. The institutions 
as marked in blue pointers are looked as immediate refuge areas.  

2050 - The flooding will generate a disaster and crisis. Mitigation 
measures need to be undertaken to maintain the natural passage 
of water. The inhabitants on the water edges will become more 
and more susceptible. Certain policies and strategies would 
lead to redevelopment and convert the water edges to softer 
permeable ones, thus helping the channelisation and percolation 
of water. The natural sponge of the area will be reacquired.  

Existing 2019 Early Adopter 2035 Early Adopter 2050

Non and Late Adopter 2035 Late Adopter 2050

measures for floods. Instances of concentrated rainfall over a 
short period has increased recently. The deluge of 2005 was 
an extreme event which brought the entire city of Mumbai to 
a standstill. The cities of today have become vulnerable to 
natural and human-made disasters due to the city building 
practices today and the changing natural processes and cycles. 
 
This study will focus on a 5 km by 5 km area within R ward, 
Mumbai Suburban. It has an intricate coastline that, to an 
extent, can only be found in historical maps today. This coastline 
extended from agrarian villages located at the foot of the Sanjay 
Gandhi National Park where Dahisar river and its rivulets 
traversed westwards into the marshes adjoining agricultural 
lands, gaothans and koliwadas, and met with Gorai creek 
to form a wide inlet for the ingress and egress of sea water. 

With rapid development and migration, the pressure on land and 
water will increase. Architecture, landscape and urban design 
strategies are adopted on short term and long-term phasing in 
order to develop resilience strategies in R-Ward, Borivali West. 

Major Innovations

The development activities and population are seen to be on the 
rise due to increase in demand until 2050. The requirements by 
2050 thus focus on 
a) open space systems for holding, percolation and routing 
water. b) Densification by rehabilitation, relocation by releasing 
the low lying, flood prone and vulnerable parcels of land. c) 
Instructure strategies that would allow the right of way for water. 
d) Soft Infra ecosystems to operationalize and set out policy 
frameworks for new urban form of the city. 

WAT 2035/2050 2 Water Retention
GRN 2035 1 Resilient Landscape Infrastructure
GRN 2035/2050 5 Integration of Vegetation in Building Design
GRN 2035/2050 7 Connectivity and Elements
GRN 2035/2050 10 Green Urban Streets
GRN 2035 13 Regaining the Riparian Ecosystem 
MIX 2035 10 Population Distribution and Urban Growth 
MIX 2035 11 Defining High Density Locally 
RES 2035/2050 11 Adaptable Housing will increase

2035 - The early adaptor aims to segregate the land-based on 
nature of permeability and location of ridges and valleys. Higher 
grounds are sought as refuge areas which would act as holding 
sponges. The open spaces along the mid grounds/ intermediate 
contours that are comparatively less vulnerable became areas that 
hold water during instances of heavy rain and slow down the runoff 
to the main drainage channels. The lower grounds subsequently 
are vacated from human habitation and revegetated. Following 
the logic of the terrain and identifying the most vulnerable areas in 
the face of a climate crisis such as flooding, a plan to relocate the 
vulnerable inhabitants is envisioned as the immediate strategies. 
The transit homes for these communities is then proposed in 
existing Maharashtra Housing and Area Development Authority 
(MHADA) grounds identified within the Development Plan. 

2050 – The long-term strategies for 2050 aim at zoning the areas 
based on vulnerabilities and to provide for policy frameworks for open 
spaces, built forms and infrastructure projects. Each of the area in 
the ward is accessed towards projected vulnerability to categorise 
the area in zones which would act as no development zones, zones 
which will be left for public open spaces with building restrictions and 
some which would be without any building restrictions and would act 
as an emergency rehabilitation zone. These zones are proposed 
by studying the water passage, terrain and permeability index. 

Project Surroundings
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Flooding and the City 
The inquiry into flooding began with manually understanding the 
on-site natural and human-made conditions of flooding in the 
area. The students spent a large part of their initial investigation 
on-site documenting these instances, and this exercise created 
the base of the studio. Here the phenomenon of flooding was 
ethnographically documented in relation to human-centric 
measurements of ‘ankle, calf, knee, waist and shoulder’ level of 
flooding along with a certain duration of time ranging from an hour 
to two days along the span of the last two decades. Instances of 
the highest rainfall, tidal action, change in the mean sea levels, and 
the alterations done to the natural topography of the site became 
the main parameters along with the type of settlements in these 
sites and the age and type of construction of the buildings and the 
qualities of the existing natural water bodies and open spaces.

The narratives and observations from the site identified 
issues of inadequate storm water drainage capacity, swelling 
of the river in lower contours thus flooding the settlements 
around, concretisation of the rivers, incorrect camber of 
the roads, new roads built incrementally on top of each 
other hence housing societies going lower than the road, 
blocking off the river due to construction debris and garbage.

The issues of flooding due to heavy rains and tidal action will worsen 
in the times to come. Climatic data also shows that instances for 
heavy rainfall have also increased in recent years, with heavier and 
more concentrated rain over fewer days, instead of the same rainfall 
spread out over more days. Based on the IPCC data, it is assumed 
that a 0.5-metre rise in sea level, and subsequently, set the high 
tide at +4 metre from mean sea level. Based on the census data 
available for R-ward, it is also projected that the current population 
of 16 lakhs will grow to 28 lakhs for the ward. Overlaying the data 
from the types of settlements and the areas that will be submerged 
in the case of heavy rainfall + high tide, it is deduced that nearly 
23% of the urbanised area will be submerged in such an event. 

Distribution by type of settlement would show the one in every five 
people in squatter settlements are vulnerable and one in every 
seven people in other cases live in vulnerable conditions. An 
overview of the current drainage lines and outfall level data shows 
that some of the outfall points may also be below the projected 
mean sea level; as a result, there will be a reverse flow of the 
water into the city since the outfall level will then be lower than 
the new sea level. This situation will further deteriorate during the 
event of high tide, where large volumes of water will come back 
to occupy the land. With a non-adopter scenario, it is imminent 
that the water will try to reclaim from the city in the near future. 

Non Adopter 2050

The scenarios address the sustainable development goals 
through strategies such as adaptability, recovery & relief and 
redevelopment. These strategies are proposed as early adopt-
ers, late adopters. With the current state of vulnerability, 
non-adopter scenarios are seen to be tending towards a disaster. 

Four central systems were considered in other to achieve the 
broader objectives of sustainable development goals. a)The 
open space system with all the parks, maidans, grounds and 
water bodies to provide for holding the water in the instance of 
high rainfall to avoid flooding, b)the built form layer which includ-
ed the complete urban form along with its vulnerabilities and 
densities documented on-site which is expected to respond to 
the logic of the terrain to allow for the movement of water, c)
The infrastructure layer that facilitated working and the move-
ment within the city and connected the area to the larger urban 
ecosystem and reconfigured to avoid obstructions but allow for 
water passage. d)A fourth layer of creating an ecosystem that 
worked through policy frameworks and information systems was 
devised. All these in conjunction with immediate, midterm and 
long term goals provide a framework for resilience for the area.

How do Scenarios address Sustainable 
Development Goals?
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Over the years, successive Development Plans have recognised 
certain areas of the city as No-Development Zones (NDZs) and 
later as Special Development Zones (SDZs) based on factors 
of environmental conservation and forest habitat recognition. 
These zones fall under stringent laws on what to build and how 
to build there, requires special permissions and purposes for 
building. Unfortunately, these regulations have not been able to 
curb the expansion of the city into these areas as norms have 
been bent and twisted for one ‘ particular case’ after another.
This study has mapped these encroachments that have hap-
pened over time to understand the patterns in which open-
ing up these areas for specific purposes have also opened 
it up for various other developments to happen, only due 
to the availability of resources like roads, water supply and 
electricity. The NDZs have later been classified as SDZs.

Historically, these areas have been floodplains and marshlands 
that have been incessantly reclaimed over the years to meet 
the increasing land requirements of the growing city. In this con-
text, the proposal for a Climate Sensitive Zone is intended to 
free the topographically identified low-lands of human habita-
tion for concerns of safety due to rising sea levels. It is intend-
ed for these areas to be left open, regardless of land shortage, 
essentially demanding a new urban form for the city of Mumbai.
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