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Foreword Two Foreword one  

ISOCARP President’s Foreword

The 50th ISOCARP Congress coincides with the launch of ISOCARP’s 50th An-
niversary celebration, marking 50 years of our continuous efforts toward 
strengthening urban and spatial planning, and raising our profession’s global 
recognition. Five decades of knowledge creation and sharing have made us 
better prepared to recognize how our cities and regions develop, how we 
can make them sustainable and better places for all, and ways to identify the 
responsibilities of planning in coping with the growing challenges of today’s 
ever-changing world. 

This year’s Congress and the Review which is before you are focused spe-
cifically on the relationship between man-made and natural environs, be-
tween physical and social planning, and between historical planning and the 
emerging planning paradigms we are currently mastering. The contributions 
assembled here call for better understanding of these relationships for their 
more reflective exploration, for the exchange of experiences and ideas, and 
above all, for making places more responsive to people and more livable.

Review 10 marks the 10th Anniversary of the ISOCARP Review series. Over 
the past 10 years, this series has grown into a publication with increased 
academic recognition among international planners, colleagues from aca-
demia, practicing planners, and among all those who are involved in the art 
of place-making. Each year, the content of the Review is closely related to 
the theme of the ISOCARP Annual Congress, featuring a approximately one 
dozen papers commissioned from colleagues around the world. Their con-
tributions complement the research reports and planning practice submis-
sions that are presented at the ISOCARP Annual Congresses.

As you look through Review 10, you will note the participation of authors 
presenting cases from all over the world, which greatly enhances our trad-
itional views of using, planning, and designing waterfronts for our rivers and 
ports. Planning appears as comprehensive, multifaceted, and inclusive, just 
like the relationship between water and cities the authors argue for. The per-
ception of the importance, role, and meaning of water in planning is grad-
ually changing, as can be seen, for example, in contributions on the Rhine 
River, the Adriatic Sea in Italy, and the River Warta in Poland. In places such as 
Kowloon, Hammarby Sjöstad and Oregon City, a unique venture was under-
taken to restore the fluid life and integrate it into the fabrics of the region as a 
whole and into its urban areas. In other places like Mumbai, Singapore, Wuxi, 
and Dalian, water has become a vital resource in restoring and maintaining 
the ecological balance and quality of urban life. The cases of Hamburg, 
Dongguan, Cancun, Ahmedabad, Maputo, Kunming, Liupanshui, and the 
Vistula Delta provide exciting examples of visionary thinking, yet also chal-
lenge us with questions about future results and directions. I have identified 
only a few of the examples discussed in Review 10. As you read the articles, I 
am certain you will discover more such illustrations.

Preparing this publication has taken a significant investment of time and 
effort from all the participants. It is my great pleasure to thank, personally 
and on behalf of ISOCARP, all the authors and colleagues who made this 
issue possible. I acknowledge the outstanding expertise of the authors, and 
their cooperation and commitment in making this inspiring and valuable 
contribution on the relationship between land and water. We all are very 

grateful to the Editorial Group: James Reilly and Frances M. Klass, who served 
as editors and patiently and devotedly worked with the authors; Vice Presi-
dent of Publications SHI Nan, and to the technical coordinator Lucian Perici. 
Many thanks also to Ricardo Moura, who provided a design for the book, and 
made it visually attractive and eye-catching. 

Last, but not least, I would like to extend my gratitude to the host of this 
year’s Congress, the Municipality of Gdynia. Many thanks for hosting the 
50th ISOCARP Congress, and for giving us a great opportunity to learn more 
about your city, a vibrant seaport on the Baltic Sea, which so impressively 
exemplifies the theme of this Review and the Congress. 

Local Organizing Committee’s Foreword

We are very proud of our city and have a vision for its future development. 
However, with the 50th ISOCARP Congress taking place in Gdynia in Septem-
ber 2014, we have an opportunity to view our vision in light of the opinions 
presented by ISOCARP experts. The theme of the Congress – Urban Trans-
formations: Cities and Water – corresponds perfectly with our belief that it is 
necessary to bring the city centre to the sea, so we feel honoured by the fact 
that ISOCARP has accepted our invitation to hold the Congress in Gdynia.

Gdynia is relatively large, compared to other Polish cities, with a population 
of about one quarter million. It belongs to the so-called Tri-City, a metropol-
itan area with a population of over one million, comprising Gdańsk, Gdynia, 
Sopot and some smaller communes. Gdynia is the largest Polish city founded 
in the 20th century and the youngest among the nation’s 20 most populous 
cities. It is also the only one of these cities to date from the 20th century. 
Within this group, Gdynia has the most protected historic sites and the most 
square feet under conservation, including almost the entire city centre. 

The initiative to designate Gdynia’s city centre as a listed area was taken 
by the city authorities. As the pre-application discussion evolved, there were 
concerns about whether such a move could hamper the city’s development 
policy. There was only one answer: the city must develop with due regard 
for its heritage. After all, it serves as a monument to the heroic efforts of the 
then-Polish state, which continued to build commercial and military sea-
ports as well as a city, despite difficulties, as Poland regained its independ-
ence after World War I. 

Gdynia’s city centre is a joint effort of private investors who came to the 
city from different parts of Poland with the strong belief that Polish trade 
does not have to be dependent on the port of Gdańsk (which at that time 
was called the Free City of Danzig and was a semi-autonomous city-state, 
strongly influenced by Germany) and with great confidence that Poland 
would successfully meet the challenge. This belief can be clearly seen in the 
photographs from the first phase of the city centre development, showing 
lush fields of rye and potatoes becoming home to townhouses designed to 
form a dense city centre development. 

It took a great deal of optimism to believe that the first random structures 
sticking out of the fields would one day form a consistent urban tissue, giv-
ing the residents all the comforts of big-city living. Success was achieved by 
those who were not afraid to dream and firmly believed that the sea would 

Milica Bajić-Brković
ISOCARP President 

2012-2015

Marek Stępa  
Deputy Mayor of Gdynia, 
Chairman of the Local 
Organising Committee

http://en.wikipedia.org/wiki/Gda%C5%84sk
http://en.wikipedia.org/wiki/Gdynia
http://en.wikipedia.org/wiki/Sopot
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have enough food to feed and offer a decent living to the crowds of penni-
less settlers. 

The dreams of three groups of individuals and the inspiration they took 
from the sea helped build the City. Brave investors who were not afraid to 
invest their money met equally brave architects and builders who loved a 
challenge. Gdynia’s architecture is anything but typically Polish, because 
the city drew inspiration from foreign architectural journals featuring ex-
amples as yet unseen in Poland. The architects and builders transformed 
these examples by adding marine features, a perfect fit for the style, and 
Kashubian motifs. These early innovations provided a base for the entirely 
modern city centre, port, and industrial and military facilities. At that time, 
Gdynia’s building style followed in the footsteps of the European and world 
vanguard and boldly introduced what were then the most modern func-
tional and technical designs. 

We do not want this forward progress to stop. We want all of Gdynia to 
be at the forefront of the search for new forms, technologies, and functional 
solutions, rather than just a style of decoration. 

While Gdynia is a young city, it has a very distinct identity. There is a 
strong sense of attachment among the residents, which is both an advan-
tage and a growth factor. Although they are brief, the history and tradition 
are rich and varied. This includes Gdynia’s characteristic architecture, which 
distinguishes it from other Polish cities. It is therefore no surprise to see lo-
cal investors drawing on the rich heritage in their new designs. This can be 
seen in the ways the architecture uses elements of ships design, with the 
porthole as the most popular motif. While professional critics of architec-
ture may say that it is not overly ambitious or perhaps a bit naive, at least it 
proves the point of how strongly the residents feel attached to the city, its 
tradition and history. Using its investment policy, specialist publications, sci-
entific conferences and campaigns, the local government aims to promote 
and strengthen how the people of Gdynia feel about their heritage and by 
doing so offer new and creative solutions in town planning, architecture, 
and many other spheres of city life.  

From the Editors

Our publication’s theme of “Water and Cities: Managing a Vital Relationship” 
covers many topics. Water is a symbol of creation, both of the universe (hy-
drogen) and of life (oxygen). Life evolved from the oceans, and even today 
our bodies are filled with fluids strikingly similar to seawater. Water is a force 
of nature which can be friend or foe – neither too much nor too little is good 
for us. Water is so critical that much of our civilization and population is lo-
cated near major bodies of water. Man has developed ways to make use of 
water. For example, we use ships to transport goods, and we use water to 
bind building materials together. Water enables us to be healthy and clean. 
It powers our industries and lights our homes. We have even developed an 
esthetic appreciation of water’s beauty. Without water, we, and our civiliza-
tion, cannot exist. Water is vital, it sustains life itself.

REVIEW 10 presents 17 articles that describe real-world planning projects 
related to our theme, and what an astonishing variety of articles! 

The subject matter and focus of these articles ranges from planning efforts 
to preserve and restore the Rhine River to projects to recover waste water for 
drinking purposes in Singapore; and from preservation efforts to restore the 
Vistula River Delta to a project focused on producing the first inventory of 
water-related and other environmental resources in Mumbai. As you might 
expect, there are several articles about cities transforming themselves by re-
establishing their association with the bodies of water in their setting, but 
each approach is remarkably different from the others. REVIEW 10 offers arti-
cles about restoring badly polluted waterways and making them the focus 
and centerpieces of renewal efforts in Liupanshui, Kunming, and Dongguan, 
as well as examples of cities undertaking renewal by accentuating their loca-
tional relationship with water as an amenity and setting in Hamburg, Stock-
holm, Wuxi, Poznan, Dalian, Maputo, and Hong Kong. We present two adapt-
ive historic reuse projects that are water related. Government agencies in 
Oregon are working to restore public access to the scenic Willamette River as 
part of an effort to revitalize Oregon City – they tell their story in this edition. 
Senigallia, Italy, has begun to implement a plan to restore the Old Town and 
link it to the Adriatic Sea. Different yet, Ahmedabad is reclaiming public ac-
cess along the Sabarmati River and developing it into a public parkway. This 
REVIEW even contains an article about developing master plan concepts and 
regulations to mitigate hurricane damage in Cancun. 

As you can see, our articles report on projects from around the world. 
Within these articles you can see examples of how the development of plans 
is changing. A few describe planning as the vision of a few gifted profes-
sionals. Others approach planning through consensus building, while some 
articles document a process where core ideas are developed to guide private 
investment in changing economic and social environments. Implementation 
of these projects increasingly shows the need for cost recovery and reliance 
on private sector investment instead of massive government subsidies. We 
live and work in a very interesting, dynamic world, and our goal for REVIEW 
10 is to publish articles that demonstrate the diversity of visions, technical 
approaches, and financial mechanisms that are part of it. 

We are deeply indebted to all of the authors and agencies for generously 
contributing their time and talent to prepare these articles. Ultimately, the 
authors and their agencies are the stars of this publication. 

In conclusion, we would like to sum up our hopes for this REVIEW in three 
comments. First, we hope that readers find these articles to be interesting 
and filled with ideas. Reading these articles reminds us of the importance 
of the work of planners and how truly interesting our profession is.  Second, 
the various planning and design professionals who produced this document 
aimed to provide informative, visually rewarding, and pleasant reading for 
the members of the Society and others. We hope we succeeded.

Lastly, we are open to your suggestions and comments. The Editorial Board 
received vital assistance, from both readers and ISOCARP members, with the 
task of identifying candidate articles for REVIEW 10.  We look forward to an 
even higher level of support for this publication next year. Feel free to write 
to us at isocarp-review@isocarp.org.

 We hope to hear from you.   

Shi Nan
Jim Reilly

Fran Klass
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InvEntORy OF EnvIROnmEntAL 
FEAtURES In mUmbAI, InDIA
  sHirleY BallaneY     Bindu nair  

MUMBai – CitY oF ManY 
DiVeRse DiMensions

Mumbai, is the most populous city in India and 
second most populous city in the world.  About 
12.48 million people live in an area of 480 square 
kilometers, which also makes it one of the densest 
city in the world.  Mumbai is the financial capital 
of India and a key wealth generator for the coun-
try.  It is also home to the densest slum in Asia – 
Dharavi, a home to about 1 to 1.5 million people.  
A city of dreams for many – with one of the largest 
film industry in the world located here.  

Mumbai is endowed with very rich architectural 
heritage – ranging from 15th century Portuguese 
structures, to grand Victorian edifices, to art deco 
buildings.  The city also has the rare distinction 
of having a wide variety of flora and fauna.  The 
metropolis is ecologically unique with diverse 
range of significant features including rivers, nat-
ural drains, forests, large expanses of vegetation, 
natural rock formations, hills, beaches and man-
groves.  Mumbai has the rare distinction of having 
a National Park within its city limits. Over 40% of 
the land area consists of environmental features.  
Mumbai today offers a rich visual palette of built 
and natural environment that is unique to a rapid-
ly transforming metropolis.  

Figure 1: Environmental 
Features in Mumbai. 
Source: HCP Design, 
Planning and Management
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Figure 2 (top): Slums in Mumbai.
Source: http://blogs.lse.ac.uk/
indiaatlse/2012/10/24/the-challenges-of-
making-indian-cities-slum-free-part-1/

Figure 3 (bottom): The Bandra Worli Sea Link.
Source: http://defenceforumindia.com/forum/
economy-infrastructure/45181-made-india-indian-
firms-shine-across-globe-5.html

Figure 4 (top): Mahim Bay. 
Source: http://www.trekearth.com/gallery/
Asia/India/West/Maharashtra/Mumbai/
photo1239555.htm

Figure 5 (bottom): Night time Mumbai.
Source: http://intercongreen.com/2013/12/18/
real-estate-booms-ignoring-climate-responsive-
buildings/
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gRoWth anD 
tRansFoRMation 
oF MUMBai

The physical transformation of Mumbai (its top-
ography and landscape) has occurred in a fairly 
short period of time. Mumbai, or Bombay, was 
an archipelago, a cluster of islands housing fish-
ing settlements until the early 18th century.  These 
islands were not well linked with the land mass of 
the mainland. In fact, there were no factors that 
could provide impetus to the growth of the settle-
ments – trade, presence of an activity etc. - until 
about the time British established their suprem-
acy over the Indian Sub-Continent.  Then it was 
recognized that these group of fishing islands 
had a natural locational advantage; they were the 
closest port of entry to the Indian Sub-continent 
from Europe through the Suez Canal. The British 

also recognized that this unique land formation 
was a natural harbor. The archipelago was grad-
ually transformed, by the British, into a harbor and 
city by reclamation.  Colossal engineering works 
began around 1708 AD and continued until the 
mid-19th century.    Mumbai’s present form, as we 
recognize it today, was firmed up by mid 1940s.  

Post-independence, particularly in the decades 
of 60s and 70s, Mumbai witnessed rapid growth 
and there was another phase of transforma-
tion in its landscape – the growth of suburban 
towns.  Given that Mumbai’s land mass limited 
the scope for expansion, demand for more space 
led to initiatives such as the development of Navi 
Mumbai, a new urban township of Mumbai, in 
late 1960’s. (It now has a population of approxi-
mately 1.2 million people.)  Simultaneously, some 
areas of Mumbai redeveloped into much denser 
places, particularly the suburbs.  But more critic-
ally, environmentally significant areas became far 

Figure 6: Slums to high-rise 
development  

Figure 7 (top): Transformation of Mumbai  
– from an archipelago to a peninsula. 
Source: HCP Design Planning and Management

Figure 8 (bottom): Slum encroachment  
into Poiser River.
Source: HCP Design Planning and Management
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more susceptible to the demand for built space.  
Slowly the city started spreading into the natural 
green and mangrove cover.  The swelling popula-
tion and high pressure for developable land led 
to alteration in the topography and unstoppable 
construction led to the obliteration of the natur-
al drainage network.  Quite a few of the natural 
drains were covered and narrowed by encroach-
ments, rivers were channeled, hills were quarried 
for construction material or were simply blasted 
away for creating new road links or housing, man-
groves were gradually reclaimed and expanses of 
vegetative cover were engulfed by developments.   
Loss of such fragile areas was accompanied by 
complete apathy towards remaining features – 
lack of maintenance, indiscriminate dumping of 
waste and sewage and rampant encroachments. 

CURRent planning 
MoDel / paRaDigM

The causes for such a development pattern are 
easy to discern.  Every city prepares a city De-
velopment Plan (DP) to guide its future develop-
ment. In practice, the DP preparation process is 
strongly focused on (and very simplistically) on 

Figure 9 (top): Encroachment along the coast.
Source: HCP Design Planning and Management

Figure 10 (bottom): Indiscriminate dumping of 
garbage in natural drains.
Source: HCP Design Planning and Management

projecting populations, estimating social and 
physical infrastructure requirements based on 
standards1 and translating these requirements 
over space.  Land use zoning, structural road 
network, development regulations and city 
level infrastructure provision become the key 
elements of the DP.  The development plan is 
a broad brush plan and does not take into ac-
count the detailed circumstances found on the 
ground.  Some cities (states) do have mechan-
isms to undertake detailed planning as a next 
step that take into account the ground situation.  
Mumbai does have the mechanism for undertak-
ing detailed planning (called the ‘town planning 
scheme’) but is not in practice currently – it has 
been discontinued over time.  The consequence 
of this approach is, that the overall growth pat-
terns, transformation in the topography, environ-
mental features, and heritage and cultural assets 
tend to be overlooked in the city’s DP.  The cur-
rent DP of Mumbai (prepared in 1999!) does not 
reflect environmental conditions in its base map 
nor has the DP been prepared to reflect any topo-
graphic features as there is no contour map for the 
city!  The flaws of such an approach were brought 
to the fore during the floods of 2005 in Mumbai. 

Figure 11: No environmental feature indicated on DP map (left); 
environmental feature overlaid on DP map (right).
Source: HCP Design Planning and Management
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    Figure 12: Mumbai flood of 2005 

http://www.indiamike.com/india-images/
pictures/2672005-mumbai-flood http://static.panoramio.com/photos/large/13006052.jpg

http://www.abc.net.au/news/2011-08-30/flooding-hits-mumbai/2861496 http://www.indiaonrent.com/view/m/mumbai-water-flooda-flash-back.html
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the 2005 
MUMBai FlooD

Mumbai experienced a torrential downpour on 26 
July 2005, an incredible 94 cm (37 inches) of rain-
fall was received in a period of 24 hours.  Though 
Mumbai receives heavy rains and is used to down-
pours, the situation in 2005 was an unfortunate 
combination of events.  The exceptionally heavy 
downpour coincided with high tide2.  The storm 
water drains could not discharge the water into 
the sea owing to the high tide which blocked the 
outflow and actually pushing the water back into 
the drains causing the inland to inundate.  

Water levels rose rapidly, submerging roads 
and railway tracks – the traffic was immobilized, 
people lost their possessions as most of the resi-
dential areas were flooded. Particularly hard hit 
were slums areas which tend to proliferate on low 
lying, low value lands along the rivers and natural 
water channels. Apart from private housing, the 
public buildings housing amenities too suffered 
damage. Infrastructure such as the mass tran-
sit system, phones, and electricity flooded and 
stopped working.    The air and rail links to the city 
were severed.  People were stranded in the open 
for many hours and days in some cases. The situa-
tion continued for nearly a week before normalcy 
resumed.  The loss to life, infrastructure and econ-
omy was enormous.  The losses to the economy 
(commercial establishments) were pegged at Rs. 
5000 crores (Rs. 500 million). 

Several critical factors contributed to the dis-
aster3. Mumbai’s storm water system was put in 
place in early 20th century and was designed for a 
much lower capacity.  It proved to be inadequate 
to drain out the rainfall received.  Additionally, the 
system had not been maintained over the years 
and was clogged, which further reduced its carry-
ing capacity.  Of the approximately 105 outfalls 
into the sea, only three had flood gates to stop 
the rising sea water from re-entering the system 
and flowing back onto the land.    

The areas of South Mumbai and portions of the 
Western Suburbs of Bandra, Ville Parle, Khar along 
the north south railway line were well planned by 
the British4.  Post-independence the practice of 
undertaking detailed planning or the town plan-
ning schemes was given up around 1960s and 70s 

as the growth pace outstripped the ability to de-
velop detailed plans for new additions. Because 
this situation created a bottleneck preventing 
new construction, the practice of detailed plan-
ning was discontinued.  The result was haphaz-
ard planning – the overall DP level road networks 
were planned but beyond that, there was no plan-
ning.  Subsequent growth did not consider the 
natural land slopes, contours, natural drain paths 
and the result was that most of the natural drain 
network was destroyed.  In fact city roads in the 
DP ended up blocking several natural drain paths.  
Archaic legislation such as the rent control act 
and the urban land ceiling act encouraged slum 
formation typically along the natural drain paths 
(low lying inexpensive land belonging to the gov-
ernment was conducive to encroachments).  

The entire coastline of Mumbai is surrounded 
by a rich mangrove cover.   Overtime due to the 
pressures of growth vast expanses of mangroves 
have been reclaimed and given way to develop-
ments.  The reason for this trend is again the lim-
its imposed on the development in the city.  The 
permissible floor space index (FSI or FAR) for a city 
like Mumbai where the demand for built space is 
very high is restricted to 1.5 (with some mechan-
isms to purchase additional FSI).  As consequence 
of this there is immense pressure of develop-
ment.  Mangroves are crucial for a coastal city like 
Mumbai and guard against tidal effect and ero-
sion.   They also support a wide variety of fauna 
and flora and most importantly fish. Fishing is an 
important economic sector in case of Mumbai, 
most of the local demand for fish in the city is met 
locally.  

eFFoRts post 
2005 FlooDs

The 2005 floods in Mumbai focused attention 
squarely on the antiquated storm water drainage 
system and the neglect towards the environment-
al features in the process of planning, growth and 
development of the city.  

After the 2005 floods, a “Fact Finding Commit-
tee on Mumbai Floods” was set up to investigate 
the causes of this disaster.  Basically it highlighted 
the factors discussed above and suggested 
improvements in storm water system, improve-

ments in the solid waste management system, 
desilting and opening of the natural drains and 
rivers and most importantly managing Mumbai’s 
natural drainage system comprising of the 4 rivers 
and the numerous creeks and bays.  

There was already a study ready to improve the 
storm water drainage system for Mumbai called 
the BRIMSTOWAD Report and the Fact Finding 
Committee recommended its implementation.  
The city administration took this up and this led 
to the widening of the rivers and water courses.  

However, a more comprehensive view and ap-
proach towards the natural features was deemed 
necessary. The Mumbai Metropolitan Region De-
velopment Authority MMRDA had established 
the Mumbai Metropolitan Region – Environment 
Improvement Society (MMR-EIS) in 1996, to pro-
mote protection, preservation and improvement 
of Environment in MMR. In 2007/8, MMR-EIS de-
cided to conduct a systematic comprehensive 
inventory of the environmental features, iden-
tify key problems and suggest interventions to 
protect as well as enhance some of the features 
within Greater Mumbai.  HCP Design, Planning 
and Project Management, an urban planning and 
design firm based in Ahmedabad was appointed 
for this task in 2008.

inVentoRY 
oF enViRonMental 
FeatURes 

The scope of the assignment defined the environ-
mental features as rivers, natural drains, large 
urban greens and coastline features.  The task was 
structured to generate two major outcomes – a 
detailed inventory & condition assessment and an 
action plans to improve and rejuvenate the fea-
tures.  Both tasks were huge in scale and called for 
developing a very systematic approach and meth-
odology.  However it was not just the enormity 
of the task that was the major challenge, but lack 
of primary and secondary information that was 
spread in bits across several institutions.  The data-
base was to be built up on primary data, relying on 
ground assessments.  Attention was also paid to 
standardizing the presentation of the features, de-
veloping annotated maps to show the condition 
assessment and action plan proposals to facilitate 
their communication to the policy makers and 

people at large.  The methodology and outcomes 
of these are briefly described here and could be-
come references or templates for generating simi-
lar databases for other cities in India.  

Detailed Inventory 
and Condition Assessment
Methodology
To begin with, there was no digital map of Mum-
bai available that even approximately matched 
the ground situation.  A functionally accurate 
base map was generated by overlaying the DP 
sheets on Google Earth images.  This map was 
used for mapping all the environmental features 
as well as further documentation and analysis.  

A draft preliminary list of features was gener-
ated from available secondary data, such as talk-
ing to people and experts and reviewing topo-
graphical maps and the satellite images.  Rapid 
assessment visits were made in the entire city 
and features were verified, new features were 
added to the list based on ground observations.  
A preliminary list of features was generated which 
was taken up for further detailed condition as-
sessments that included recording all land uses 
in a 100 meter distance abutting the feature to 
include building heights, important land marks, 
edge condition, outfalls, accessibility, visual as-
sessments of water quality,  encroachments and 
identification of site specific issues.  Assessments 
were mapped, described in standard formats and 
supported by extensive photo documentation.  

Outcomes
In all, about 77 environmental features were iden-
tified including 5 rivers, 19 natural drains, 7 large 
urban greens and 46 coastline features. A master 
list was generated to indicate the feature name, 
location, ward, length or area, salient features, 
issues and a photograph of the feature. Each fea-
ture was presented through a series of maps, a 
descriptive note and photo plates.

Action Plans
Methodology
Following the inventory and condition assess-
ment, most vulnerable or critical features were 
identified. Then these features were qualified by 
condition to identify those that are in a precar-
ious condition and most likely to generate an 
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Figure 13: Detailed Condition 
Assessment Map.
Source: HCP Design Planning 
and Management

Figure 14: Comprehensive 
Approach.
Source: HCP Design Planning 
and Management

adverse or disastrous impact if left neglected or 
unimproved for long. A ‘vulnerability index’ was 
developed based on the physical attributes of 
the features, and based on its value, most critical 
or vulnerable features were identified. The out-
comes were supported by visual assessments. 

A diagnosis of the problems and threats facing 
the environmental features from the condition 
assessments revealed that these were ‘generic’ or 
common and widespread in nature – the result of 
encroachments, unprotected edges, narrowing of 
widths, slums, solid waste dumping, lack of access, 
disposal of sewerage. However, the degree of se-
verity varied from feature to feature. In view of this, 
a standard menu of interventions was proposed 
included widening, edge defining and strength-
ening, one time cleaning, construction of access 
roads, creation of green space and promenades, 
removal of encroachments, slum improvements, 
provision of sewers, the restoration of mangroves, 
reforestation and land use recommendations.  
Each intervention was numbered as a separate 
project, and displayed on a critical features maps 
by using standard templates.  Interventions are 
based on a comprehensive and an integrated ap-

proach. For example, if slum redevelopment is 
proposed then interventions for creating access 
roads, creating open spaces abutting the feature 
and connections with the main sewerage system 
are indicated as guidance. Cross references to 
interventions are indicated – if a slum redevelop-
ment intervention involves creation of a road or a 
promenade, a cross reference is made in the road 
and promenade interventions. 

The most crucial question that emerges is, who 
will implement the interventions?  To answer this, 
all agencies involved in the maintenance and 
management of the environmental features were 
reviewed. What emerged was no surprise – there 
are a plethora of agencies created under several 
regulations and there is no coordination amongst 
them. Absence of a comprehensive city wide view 
of the environmental features is an inevitable re-
sult of a non-coordinated approach amongst 
multiple stakeholders.

Outcomes
Out of a total of 77 environmental features, 15 were 
identified as most vulnerable and needed immedi-
ate attention. These include 3 rivers (Oshiwara, 
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Mithi and Poisar), 6 natural drains (Vikhroli Nala, 
Mogra Nala, Tilaknagar Nala,Piramalnagar Nala, 
Irla Nala and Safed Pul Nala), 3 large urban greens 
(SanjayGandhi National Park, BARC/Mandala Hills 
and Aarey Milk Colony) and 3 coastline features 
(Cumballa-Malabar Hill Rocky Outcrops, Worli Sea 
Face Rocky Outcrops and Versova Beach). A total 
of about 503 interventions are proposed. There are 
approximately 19 instances of widening, creation 
of 1.67 square kilometers of open spaces, 87 kilom-
eters of edge definition and strengthening, 29 kilo-
meters of new sewer lines, and 171 slum improve-
ments impacting 4,00,000 households and 44.1 
square kilometers of  reforestation.  As of now the 
current agencies are charged with implementation 
of these interventions but an alternate mechanism 
is under contemplation.  

sUMMaRY

The study took a comprehensive overview of 
all the features and this analysis has resulted in 
improving accessibility to environmental features 
which will not only make them usable as recrea-
tional spaces but also help in improving mainten-
ance.  This will also help in generating an oppor-
tunity for adding several square meters of green 
space and creating environmental improvement 
opportunities in the course of slum improvements 
and provision of sewers.  More importantly, at this 
juncture when Mumbai’s DP is in the process of 
being revised, it is proposed to incorporate this 
study as an input layer into the planning process. 
The project initiated by MMR-EIS is the first of its 
kind for any city in India. A comprehensive city 
wide database and status of the environmental 
features has been created for Mumbai which is 
an excellent starting point for integrating these in 
the city planning processes and taking a holistic 
view of the a city’s ecological systems and their 
important functions neglected thus far.  

Figure 15: Proposed Interventions.
Source: HCP Design Planning and Management

Endnotes
1  The standards and norms were laid out in the 1960s 

and 70s are no longer relevant in today’s context.  These 
make if compulsory of the city government to provide 
far too many ‘amenities’ and the land requirements 
prescribed therein are too high.  Increasing land values 
in the cities make it impossible for the Government 
to acquire land and the result is a development plan 
that can never be implemented.  The other more grave 
consequence is that the land on which the ‘reservation’ 
of the amenity is put gets condemned for a long time 
and remains out of the land markets.  

2 Mumbai being a coastal city experiences tidal cycles.
3  The causes are based on authors’ understanding of 

Mumbai as well as these were widely cited across several 
articles in the print media post floods.

4  Incidentally they were planned using the town planning 
scheme mechanism which actually originated in Mumbai 
and was prescribed in the Bombay Town Planning Acts of 
1915 and 1954.  Post the British Rule and in Independent 
India, the Bombay Town Planning Act of 1954 was 
replaced by the Maharashtra Town Planning Regional 
Planning Act, 1966 which includes the town planning 
scheme mechanism but the practice was discontinued.  
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