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PREFACE  

Mumbai, the largest metropolis of India and the third largest in the world, is a unique city. It enjoys both, a 

dense and multi cultural demographic diversity as well as a varied range of environmental features. There 

are rivers, natural drains, lakes, hills, forests and coastal features like beaches, rocky outcrops, mangroves 

and creeks. However, growth in population and changes in the State policies, in the past few decades has 

resulted in phenomenal construction activity adversely affecting all the environmental features. While the 

natural water bodies are fast disappearing through negligence, and uncontrolled development, the open 

spaces meant for recreation and sports are grossly inadequate, both in their numbers and in their areas, to 

address the bare minimum needs of Mumbaiôs growing population.  

 

The Open Spaces, marked as Reservations on the Development Plan of Greater Mumbai, as Recreational 

Grounds, Play Grounds, Gardens etc, account for only 6% of the land area. On the other hand the locations 

of the existing water bodies are not even indicated on the Development Plan. This Development Plan was 

prepared in the 1980s, for which the survey was undertaken in 1980. Needless to say, that the ground reality 

of these reservations, after 30 years, is enormously different. The current reality therefore needs to be 

thoroughly examined on two levels: a) with respect to their deficiency and b) with respect to their current 

status and conditions.  Only after such an assessment that an appropriate strategy can be devised; a 

strategy which will ensure the provision of Open Spaces that are both, adequate and accessible to all.  With 

this background, the Mumbai Metropolitan Region ï Environment Improvement Society (MMR ï EIS) has 

undertaken a project to study the Environmental Features in the entire Mumbai Metropolitan Region (MMR). 

The first phase of this project covers the city of Greater Mumbai. This is the first time ever that such a 

thorough study of all the Environmental Features has been undertaken in India by physically visiting each 

feature. M/s Adarkar Associates were entrusted with the task of ñInventorisation of Open Spaces & Water 

Bodies in Greater Mumbaiò and M/s HCP-DPM, Ahmedabad with Water Courses, Coastline Features and 

Large Urban Greens. This Executive Summary Report in particular is the result of such a study of all the 

Open Spaces that are reserved on the 1991 Development Plan and of all the Water Bodies that currently 

exist in Greater Mumbai. 

  

Although in recent times, studies have been conducted by various individuals and organizations, to 

understand the current status of Open Spaces in Mumbai, this is probably the only study wherein each and 

every one of the 3000 plus open spaces shown on the Development Plan and 100 plus Water Bodies 

actually existing on ground have been physically visited and documented. The entire study of both the 

reserved Open Spaces and the existing Water Bodies was conducted and completed over a period of two 

years by Adarkar Associates and involved architects, planners, environmental planners, ecologists, 

geographers and several teams of surveyors, comprising more than 50 persons.  

  

Informed by the ground data, the study highlights the findings by innovatively addressing ways to analyse  

such findings. For example the study does not see Per Capita Index in isolation; it shows how the index 

varies when correlated with significant parameters like accessibility, usability and ecology.  The Action Plan 

derived out of the study, proposes strategies a) for conserving the existing and b) for planning for new 

environmental features.  

 

It is hoped that this study would lead to a Comprehensive Policy for the Open Spaces and Water Bodies in 

Greater Mumbai as an important component of the Revised Development Plan for Greater Mumbai (2014 to 

2034). Concurrently, as the study is placed in the public domain it would empower the communities and their 

elected representatives to protect and retrieve these vital Environmental Features.  
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1.1.   Project Background: 

The Mumbai Metropolitan Region ï Environment Improvement Society (MMR ï EIS) has undertaken a 

project to prepare an inventory of various environmental features in the Mumbai Metropolitan Region (MMR). 

The first phase of this project involved preparing an inventory of open spaces, water bodies, water courses, 

coastline features and large urban greens for Greater Mumbai. Other regions shall be taken up in 

subsequent phases.  M/s Adarkar Associates were entrusted with the task of ñInventorisation of Open 

Spaces & Water Bodies in Greater Mumbaiò and M/s HCPDPM, Ahmedabad with Water Courses, Coastline 

Features and Large Urban Greens. 

 

1.2 Objective of the Project: 

1. To create a comprehensive database which can aid future planning decisions, environment improvement 

programmes and can help formulate a strategy for conserving the existing and planning for new 

environmental features.  

2. To provide useful inputs for the preparation of the Revised Development Plan for Greater Mumbai (2014-

2034), the work for which is currently in progress. 

3. To place the study in the public domain and make it accessible to the users and policymakers in order to 

empower them to retrieve and protect these vital environmental features.  

1.3 Scope of Work: 

This Study includes the Open Spaces and Water Bodies in Greater Mumbai. For the purpose of this study, 

only the Open Spaces, marked as reserved Open Spaces on the Development Plan, 1991, viz Playgrounds, 

Recreation Grounds, Gardens, Parks etc. are considered. Large open spaces such as Aarey Milk Colony, 

National Park, hillocks etc. are not under the purview of this study. During the progress of the study, it was 

decided to include Open Spaces in areas which are under MMRDA as Special Planning Authority in the 

survey. Thus Open Spaces in Backbay, Wadala Truck Terminus, Bandra-Kurla Complex and Oshiwara are 

covered in this study. Thus, altogether 3246 numbers of Open Spaces were documented. 

Identification of Water Bodies was done physically with references from various sources. The 1991 

Development Plan shows very few Water Bodies; none of these are protected under Water Body reservation. 

Thus 103 numbers of water bodies were located and documented. 

1.4   Deliverables 

The entire study is presented in 26 volumes:  

I)  Executive Summary Report of Open Spaces and Water Bodies combined in 1 concise volume.  

II) Reports on Open Spaces in individual Municipal Wards in 24 respective volumes.  

III) Report on Water Bodies in Greater Mumbai in one comprehensive volume.  

 
i) Executive Summary Report 

This volume is the Executive Summary Report of the project which includes:  

¶ Background, Objectives and Scope of the project 

¶ Various Stages in which the project was carried out and the Methodology adopted for each     

    stage.  

¶ Findings, Analysis and Inferences from the documentation. 

¶ Recommended Strategies for protection of Open Spaces and Water Bodies 

¶ Guidelines for Development and Maintenance of Open Spaces and Water Bodies 

¶ Possible ways to Generate new Open Spaces 

 

All the above has been detailed under separate Sections ïóOpen Spacesô and óWater Bodiesô - in this 

Executive Summary. 

In this volume, no data on individual Open Space sites or on individual Water Bodies is included. Detailed 

data on each of the Open Space sites is given in respective Ward Reports and that on each Water Body is 

given in the óReport on Water Bodiesô. 
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ii) Individual Ward Reports On Open Spaces 

The entire documentation on Open Spaces has been presented in 24 Reports, one for each of the 24 

Municipal Wards. Each Ward Report consists of: 

a) A brief overview of the ward comprising its basic data (area, population, population density) and  its 

geographical context (extent of the ward in terms of its boundaries, major roads, railway stations, landmarks, 

any significant natural features etc.)   

b) A brief note highlighting any significant city level or ward level open spaces within the ward, history of the 

ward / any areas within it, current situation and any projections for the future, any striking features with 

respect to population distribution, distribution of spaces, any significant observations, etc. 

c) A statistical summary of the Open Space reservations, as per the DP and their status as per this survey.  

d) A map of the Ward showing the DP and AutoCAD drawing layers, superimposed with Satellite Image 

showing the Open Space reservations highlighted and identified by the assigned numbers. (Refer Map in 

Annexure 2) 

e) Data Sheets for each of the sites in the ward documenting the site condition and its immediate 

surroundings 

f) Tabular Sheets giving detailed technical data for each of the sites under significant Parameters 

g) List of sites which are identified as those requiring  Immediate Attention with respect to their protection, 

development and maintenance. 

h) List of sites which are deleted (de-reserved) and list of sites which are relocated by MCGM after 1991 i.e. 

after the DP was published 

 

iii) Report On Water Bodies 

The Report on Water Bodies comprises: 

a) Various stages of the project and the methodology adopted for each of the stages 

b) Findings, Analysis and Inferences from the documentation  

c) A map of Greater Mumbai showing the DP and AutoCAD drawing layers, superimposed with Satellite 

Image showing the existing Water Bodies highlighted and identified by the assigned numbers. (Refer Map in 

Annexure 2) 

d) Data Sheets for each Water Body. 

e) Tabular Sheet giving detailed technical data for each Water Body.  

 

1.5 Stages Of The Project  

This project was executed in six stages: 

 

1. Preparation of the Base Map in three layers:  

   A. AutoCAD Plan with reserved Open Spaces & Water Bodies   

   B. Scanned image of 1991 DP and  

   C. Satellite Image 

2. Identification and Inventorisation of Open Spaces & Water Bodies by allotting a unique identification   

    number to each site. 

3. Collection of data on the current condition of all the sites and their immediate surroundings by physical  

    visits and documenting all relevant data in a pre-designed proforma. 

4. Grading & Classification of Open Spaces & Water Bodies to identify those requiring immediate attention. 

5. Findings & Analysis of empirical data & emerging issues. 

6. Formulation of Action Plan. 

7. Formulation of Design Guidelines for Open Spaces. 
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                             SECTION 2:  OPEN SPACES 

SECTION CONTENTS 

Introduction to Study of Open Spaces 

Definition, Categories and Significance of the Study of Open Spaces      

                                                                                                                                         

2.1 Stage 1: Preparation of Base Map                                                                                      

2.2 Stage 2: Identification & Inventorisation                                                                                                                                                                                                         

2.3 Stage 3: Documentation of Site Condition                                                                          

2.3.1 Site visits and Data Collection 

2.3.2 Documentation: Site Visit Data and categorisation under parameters 

2.3.3 Ward wise Summary: Statistical and Qualitative Summary  

             

2.4 Stage 4: Grading and Classification of Open Spaces                                                                                                                                                                                                                                                                                      

2.4.1 Identification of parameters and sub-parameters for grading purpose 

2.4.2 Evolution of grading system  

2.4.3 Application of grading criteria to all open spaces 

2.4.4 Classification of Open Spaces 

2.5 Stage 5: Findings & Analysis                                                                                                                                                                                                                

2.5.1 Statistical Findings: Per Capita Index Ward wise and Councillorsô Ward wise 

2.5.2 Findings with respect to Reservations in DP 1991   

1. Land Uses under Open Space reservations  
2. Existing & Proposed Reservations 
3. Sizes and shapes of Open Space Reservations  
4. Distribution of Open Space Reservations 
5. Access to Open Spaces   
6. Open Space Reservations on Environmentally Sensitive Areas  
  

2.5.3 Issues Emerged out of Findings  

1. Accessibility 
2. Visibility 
3. Public Safety and Security:  
4. Usage:  
5. óNot in Useô Open sites  
6. Occupation on sites 

 

2.5.4 Analysis of Existing Regulatory Framework: DCR and Acts 

2.5.5 Analysis of Current Management Practices: MCG and Private 

 

2.6 Stage 6: Action Plan                                                                                                                                                                                      

2.6.1 Recommendations for Protection of existing Open Spaces 

1. Review of criteria for Open Space Reservations:  
2. Protection of Reservations in Ecologically Sensitive Areas: 
3. Acquisition of and Accessibility to Unused Open Space Reservations:  

4. Sites occupied by Slum settlements: 
 

2.6.2 Recommendations for Generation of New Open Spaces    

           1. Acquisition of Water Bodies from Mill Lands  

2. Enhancing the Open Space in Cluster Development 

 

2.7 Stage 7: Guidelines for Design & Development of Open Spaces                                                                                                                                                                    

2.7.1 General Guidelines 

2.7.2 Guidelines Based on Components & Categories of Open Spaces 

2.7.3 Special Guidelines for Representative Locations 

2.7.4 Recommendations for Management and Maintenance 

 

 

Misuse of high metal fencing 
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Definition, Categories and Significance of Open Spaces  

Definition and Categories:  

Open Space, can be broadly defined as: the land which is open to sky, which allows free access to the public 

at large with adequate proximity, and which is developed for recreation, sports; as well as the land which is 

protected for its natural and environmental  importance.   

 

Of all the environmental features, open spaces are a crucial component of the urban infrastructure. In the 

context of this study, Open Spaces are plots of land reserved in the 1991 Development Plan as Recreation 

Grounds (RG), Playgrounds (PG), Gardens (G), Parks, and Green Belts etc. Apart from being areas of 

recreation and sport, the Open Spaces are important environmentally, by virtue of their openness. Therefore 

the Open Spaces are categorised as Active and Passive Open Spaces. Both these types, because of their 

óopen to skyô nature, act as a) ólungsô of the city, b) as óspongesô, absorbing excess rain water and preventing 

flooding and c) as ócarbon sinksô, counterbalancing the ill effects of pollution due to their green cover. In this 

study, these are defined as:   

Active Open Space: The Open Spaces which are used for activities like recreation, leisure, relaxation, 

walking/jogging, interacting etc. 

Passive Open Space: The natural Open Spaces  which are  of environmental importance like mangroves, 

salt pans, water bodies like ponds, lakes etc.  

 

Per Capita Index:  

 The Index or Standards of Per Capita Open Space is computed either as acreage per 1000 persons or as 

square metres per person. The study has shown that before these figures are presented, it is extremely 

important to know the context in which such figures are quoted. Especially when the international per capita 

standards are quoted, it remains just a figure in isolation, unless it is correlated with the definition of Open 

Space and parameters considered for the computation. The per capita goal in Greater Mumbaiôs 

Development Plans and the efforts to achieve it are not very clear.  The DP of 1967, set up a goal of 

attaining at least 1/2 acre of open space per 1000 population in the next 20 years and to increase to 1 acre 

per 1000 population in the next 30 years or so. It did not include the National Park but contemplated to add 

some óforeshoresô to attain the index of 1 acre/1000 persons. (The report admits the impossibility of 

achieving the target of 4 acres per 1000 population because it would result in earmarking 66% of cityôs area 

as recreational open spaces for the then existing population of 27.7 lacs).  

 

In the current study therefore, the per capita figure is not seen as an abstract or a static figure. It changes as 

per its correlation to significant parameters. For example the per capita open space when correlated with the 

ófree accessibilityô parameter will be less than the figure for all the available open spaces.  

This is shown graphically later in the section óStage 5: Findings & Analysisô. 

Significance of Open Space study is the context of the last two Development Plans: 

The survey for the currently used Development Plan (1991-2010) was done around 1981. Since then, 

especially after the economic  policies of the Government of India underwent structural changes to usher in 

Globalization, the image of large cities appears to be defined by the one projected by Real Estate 

development. Consequently, the built environment has taken a priority over the existing natural 

environmental features.   Increase in the existing FSI (Floor Space Index) and introducing TDR (Transfer of 

Development Rights) has amplified the buildable potential of the city. However there has been no 

corresponding policy to enhance the Open Spaces (and other amenities). As the current DP expires, and the 

Revised Development Plan (2014-2034) is already in the making, our Open Space provisions would have to 

be ready to meet the additional demands over the next twenty years.    

Many of the Open Space reservations defined on the 1991 DP are built upon. In fact, the green areas 

appearing on the DP are misleading. During the making of the DP, in order to increase the ratio of per capita 
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open space, Open Space reservations were marked on plots which already had existing buildings which 

were supposed to have a short life expectancy. Some reservations were marked on plots which were 

occupied by slums. Most of these plots are still occupied by the same structures. Besides, some vacant land 

reserved for Open Spaces was not developed into Recreation and Playgrounds. This subsequently got 

occupied by slums or other uses. Since the ground reality thus, varies considerably from what appears 

ógreenô on the DP sheets, it is of utmost importance to undertake a comprehensive survey before a 

comprehensive policy is made. Physical site visits were therefore found to be absolutely inevitable. There are 

totally 3246 Open Space sites reservations.  

The existing Open spaces have not been accorded high priority by the city administration in its planning 

decisions. This has led to their negligence and misuse. A lack of political will to acquire lands for Open 

Space amenity has had an adverse effect on the future of open spaces of the city. At certain times, the 

government policies (such as the decision on sale of Mill lands) have led to losing an opportunity to add to 

the existing Open Spaces (this could be upto 200 Acres in the Island City).  Occupation of Open Spaces for 

infrastructure projects and public utilities by the local authorities has further contributed to the reduction and 

sometimes destruction of the existing developed Open Spaces in the city. There is therefore an urgent need, 

to protect existing Open Spaces of all types, appropriately develop them and also to look for ways to 

increase their number and areas. On this background MMRDAôs initiative to survey the various 

environmental features in Greater Mumbai is a crucial step in the right direction and at the right time.  

The study is broadly divided into three major Stages: 

I  Documentation and Assessment of the conditions of the total 3246 sites physically visited.  

II Presentation of Findings & Analysis of data on the basis of important parameters like Accessibility, Usage, 

Threats etc. 

III Proposing an Action Plan which addresses  

a) State Policies, b) Generating new Open Spaces c) Guidelines for Development of Open Spaces  

Seven Detailed Stages: 

1. Preparation of the Base Map in three layers: AutoCAD Plan with reserved Open Spaces, Scanned image 

of 1991 DP and Satellite Image. 

2. Identification and Inventorisation of Open Spaces by allotting a unique identification number to each site. 

3. Collection of data on the current condition of all the Open Spaces and their immediate surroundings by 

physical site visits and documenting all relevant data in a pre-designed proforma. 

4. Grading & Classification of Open Spaces to identify those requiring immediate attention. 

5. Findings & Analysis of empirical data & emerging issues. 

6. Formulation of Action Plan. 

7. Formulation of Design and Development of Open Spaces. 

 

Limitations of the Study    

¶ Open Spaces outside the  reservations shown on the 1991 DP, do not form a part of the study.  

¶ The study does not include any formal quantification of the various parameters studied, either for 

Open Spaces or for Water Bodies. It is conducted on a visual assessment of the condition of the site 

based on pre-defined guidelines.  In case of Water Bodies, no qualitative analysis of water samples 

has been done to study the ecology /natural ecosystems within the water bodies.  

¶ The Satellite Image may not exactly match the DP image in some areas. Although corrections and 

adjustments have been made while superimposing the two on the Base Map, some of the sites may 

appear slightly displaced with respect to the Satellite Image. 

¶ Entry and photography was not possible for inaccessible Open Space sites. In the sites owned by 

Govt. Agencies like Defense, Airport Authority, etc. entry was denied and photography disallowed 

due to security reasons. In such cases, the status of the site was established with the help of the 

Satellite Image.  

¶ Entry to certain privately owned sites was disallowed. Effort was made to photograph such sites from 

outside wherever possible and therefore may appear inadequate as visual documentation.  
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¶ The entire survey has been conducted over a period of two years. Hence it is possible that the 

current status of some sites may vary from the data documented.  

¶ Data on ownership of Open Space sites was updated and corrected to the extent possible, by 

interaction with MCGM officers and with data received from the offices of the Garden Department of 

MCGM. 

¶ Water levels of lakes / ponds have not been monitored or measured under this study. The   findings 

regarding reductions in water levels are based on local inquiry. 

¶ Environmental features like the catchment characteristics have been determined by the use of  

             secondary data only, after visiting the sites. 

¶ The physical development, i.e. activities and usage, near the water body has been studied only with 

respect to its impact on the water body.  

¶ The study does not include actual demarcation/delineation of the water body on site as per city 

survey records to determine the extent of encroachment etc.  

¶  Although all efforts have been made to ensure correctness of the data for Open Spaces as well as 

Water Bodies, in view of the vastness of the data, certain discrepancies may have crept in due to 

oversight. 
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2.1 STAGE 1: PREPARATION OF BASE MAP 

A Base Map showing all open space reservations (existing and proposed) in the 1991 Development Plan of 

Greater Mumbai was prepared in AutoCAD format. This also includes Open Space sites in areas where 

MMRDA is the Special Planning Authority: viz, Backbay, Wadala Truck Terminus, Bandra-Kurla Complex 

and Oshiwara. 

The Base Map was prepared as follows: 

1. All scanned images of the 1991 D.P (Development Plan) sheets were joined together to form a map of 

Greater Mumbai. This forms one layer of the Map. 

2.  Then an Auto CAD drawing was prepared by digitizing all major roads, railway lines, railway stations, 

ward boundaries, major landmarks etc. and superimposed on the D.P. map image of Greater Mumbai. 

This is the second layer of the Map. 

3.  The Development Plan is 20 years old and several new roads etc. have come into existence after the 

preparation of the D.P. Hence a satellite (Google) image of Greater Mumbai, depicting the current 

scenario,  was superimposed as a third layer on the earlier two layers of the Map.  

The necessary corrections and adjustments were made to match the DP and satellite image layers with       

the AutoCAD drawing.  

The following was further incorporated on this Map: 

1.   All DP reserved Open Spaces, segregated with separate hatch patterns and different green colour     

shades, to indicate óExistingô and óProposedô Open Spaces. Open Space sites in areas where MMRDA is  

the Special Planning Authority were also included. Altogether 3246 sites were shown. 

2.    Water Bodies which were found to be existing at the time of survey. 

3.    Boundary of Greater Mumbai and boundaries of each of the 24 Administrative (Municipal) Wards. 

4.    Boundaries of each of the 227 Councilors Electoral Wards in Greater Mumbai. 

5.    Open Space / Water Body number, corresponding with the reference numbers in the data sheets. 

6.    Name, C.S. No., area and DP classification of each Open Space. 

7.    Name, landmark and area of each Water Body. 

8.    Western, Central, Harbour Railway Lines. 

9.  . Railway Stations. 

10.  Major Roads 

11.  Other existing roads. 

12.  The sea wherever it abuts the boundary of Greater Mumbai.  

 

Map of entire Greater Mumbai is not attached to this report but the individual Ward Maps are attached in the 

respective Ward books of 24 Wards. The Greater Mumbai map is available as a soft copy.  

Individual Ward Maps: Maps of individual Municipal Wards are included in the respective Ward Reports. 

These are A3 size Maps for ready reference. (Refer Annexure 2). For larger wards, these Maps are in more 

than one A3 size sheet. In such cases, a key plan has been included to indicate the areas covered in the 

different sheets. These Ward Maps are AutoCAD format drawings with DP background only. Since the 

purpose of these Maps is merely identification of the sites with respect to their location, the satellite image 

background has been omitted. This offers greater clarity and readability. The individual sites are highlighted 

by a dark border and the site number.  
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Cropping of Ward Map showing the 

highlighted site border, Site no., Area, 

DP Classification 

 

Typical Ward Map (Part) with boundaries of each Open 

Space highlighted. 
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2.2 STAGE 2: IDENTIFICATION & INVENTORISATION  

Greater Mumbai comprises of 3 Zones, namely Island City, Western Suburb and Eastern Suburbs. The 24 

Administrative Wards are distributed in these 3 Zones as shown below. Further, each ward is divided into 

Electoral Councilorôs wards, total 227 in Greater Mumbai. 

Table 1 : Zones, Wards, Open Space Sites in Greater Mumbai 

Zones 
No. of 
Wards 

Wards 
Reserved Open Space sites as per 1991 DP 

Nos. Area (Ha) 

ISLAND 
CITY 

9 
A, B, C, D, E, F-South, F-North, G-
South, G-North 

766 658  

WESTERN 
SUBURBS 

9 
H-East,  H-West,  K-East,  K-West,  P-
North, P-South, R-South,  R-Central,  
R-North 

1489 1243  

EASTERN 
SUBURBS 

6 L, M-East, M-West, N, S, T 991 1067 

Total 24 ----- 3246 2968 

 

In order to identify each Open Space site in the city, it was necessary to give a unique identification number 

to it. The D.P. sheets for every ward of Greater Mumbai were studied and each open space site marked 

therein was given a serial number, prefixed by an alphabet / alphabets indicating the respective ward.  

 

Thus sites in Ward C have numbers C-1, C-2 éetc. and sites in Ward G-North have numbers GN-1, GN-2, 

GN-3,ééetc. The same serial numbers appear on the Base Map as well as everywhere in the Condition 

Documentation. Open Space sites, in areas where MMRDA is the Special Planning Authority; have been 

documented in their respective Municipal and Councilorôs wards. 

 

A ward-wise inventory of all the open space sites in Greater Mumbai was made.  

The inventory includes:  

¶ Site Serial No. 

¶ Name of the open space. Wherever the Open Space does not have a name, the name of the abutting   

    road or the nearest landmark has been mentioned. 

¶ The DP sheet number in which the site is marked. 

¶ DP classification i.e. whether it is reserved as an RG (recreation ground), PG (playground), G (garden), 

etc. 

¶ Area of the site as mentioned on the DP. 

¶ C.S. (City Survey) No. 

¶ Owner / Occupier / User 
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Map 1 
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2.3 STAGE 3: DOCUMENTATION OF SITE CONDITION  

The 1991 Development Plan, which forms the basis of this documentation, has 3246 reserved Open Spaces, 

including the sites in areas under MMRDA as Special Planning Authority (viz. Backbay, Wadala Truck 

Terminus, Bandra-Kurla Complex and Oshiwara). These sites are spread over nearly 500 sqkm. of land and 

cover 3 Zones (Island City, Western Suburbs, Eastern Suburbs), 24 administrative Wards and 227 Electoral 

Wards of Greater Mumbai.  

As stated earlier, each and every one of these 3246 sites was physically visited and data collected for the 

purpose of this study. The survey was conducted and completed over a period of two years, by several 

teams, together comprising nearly 50 persons.  

Since the survey was to be conducted for a large number of sites and over a long span of time, it was 

necessary to have a number of teams for field visits. Maintaining uniformity in data collection as well as in 

recording was crucial.  

 

For this purpose, a detailed methodology was formulated. This is discussed in detail below in 3 components:  

¶ Site Visits and Data Collection 

¶ Documentation in  two page format of Data Sheets and technical chart form or Tabular Sheet 

¶ Ward wise Summary  

 

2.3.1 SITE VISITS AND DATA COLLECTION 

a) For the purpose of ensuring uniformity in collecting information / recording observations in the field, a site 

proforma was formulated. This was finalized after a series of discussions within the Project Team & with 

MMR-EIS. (Refer Annexure 3) 

 

b) To achieve uniformity and clarity in understanding the issues and in the method of filling in information on 

the site proforma, workshops were conducted for the benefit of field surveyors, prior to site visits. The various 

parameters for documentation were clearly defined. Since the data does not involve any formal quantification 

of the parameters, the guidelines for their visual assessment were explained. This is especially pertinent for 

parameters ómaintenanceô and óinfrastructure and facilitiesô. Since the data for the parameter ópredominant 

usersô was to be collected by oral inquiry, the questions to be asked by the survey team were discussed. 

 

c) Each site visit involved the following: 

i) Making observations, talking to any security guard or gardener present at the site and / or people in the 

vicinity and filling up the information in the allotted columns of the site proforma. 

ii) Making a sketch- location plan- (see sample sketch below) on the site, showing the entrance, pathways, 

trees, any structures, sitting or play areas etc. and noting features in the vicinity (within 50m) of the site, such 

as buildings, roads etc.   

These sketches were later neatly redrawn annotated and coloured and incorporated in the Data Sheets. In 

order to attain uniformity in preparation of sketches, guidelines were prepared. (Refer Annexure 4)  Line 

thicknesses, symbols and colour codes to denote site boundary, built forms, pathways, trees, bund walls and 

other details within the site as well as for all details within 50 m radius of the site, were defined.  

iii) Taking photographs to show the condition of the site and the surrounding area. The photographs show 

approach roads, access to the site (any gates, name boards, etc.), edge condition i.e. fence or compound 

wall, vegetation on the site, facilities like benches, play equipment, paved walkway, etc. In case the site is 

built upon, the building or slums on site have been photographed.  
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Sample Final Sketch 

  

 

 

 

 

 

 

 

 

 

 

 

2.3.2 DOCUMENTATION:  

All the data collected during field visits was documented in:  

1. Data Sheets (one sheet for each site). 

2. Tabular Sheet (one sheet for all 3246 sites)  

 

1. Documentation in Data Sheet  

Data Sheet is a concise format for ready reference (Refer Annexure 5). The data for each site is given in a 

2-page format comprising: 

 

1) Basic data such as name of the site, adjacent roads, City Survey (CS) No., DP classification, its area, 

scale, ownership, current user etc. 

2) A brief description of the site giving the current usage, its accessibility, details about predominant users 

such as age group, socio ï economic group, gender, numbers visiting daily etc., the status of 

infrastructure and facilities available on the site, whether there is an edge definition, usage and salient 

features of the surrounding area, etc.  

3) A cropping from the DP sheet showing the site under reference, adjacent roads and area within 50 m 

radius of the site. The site under reference is highlighted with a bold out line in green colour. This is done 

in order to identify it, from any other open spaces in the immediate vicinity. 

4) An annotated sketch plan showing details such as entry, landscaped & paved areas, trees, benches, 

any structure/s on site and abutting roads, buildings and other details within 50 m radius of the site. 

In order to attain uniformity in preparation of sketches, guidelines were prepared. Line thicknesses, 

symbols and colour codes to denote site boundary, built forms, pathways, trees, bund walls and other 

details within the site as well as for all details within 50 m radius of the site, were defined. 

This sketch has the same orientation as the DP cropping. Hence a comparison of the DP      reservation 

with the current status can be done easily. 

5)  Photographs showing the condition of the site and surrounding area. The approach to the site, its   edge     

     condition (fence, compound wall, gates, etc.), any paved pathways on the site, vegetation, facilities like   

     benches, play equipment, special features like fountains or statues have been photographed wherever  

     possible. In case there are any built structures on the site, these too have been recorded.  
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2. Documentation in Tabular Sheet 

Tabular Sheet is a detailed and technical format which includes ward-wise compilation of all data    collected 

for each open space in tabular form.  
As per the Terms of Reference, the following details were to be listed 

 

Sr. 

No. 

Name of 

Open Space 
DP Classification Ward 

Area 

(Sqm) 

C.S. 

No. 

Existing 

Use 

Owner 

/Occupier/ 

User 

Land uses 

along edges 
Threats 

 

However, as the survey progressed, it was felt necessary to modify & expand these heads to finally include: 

 

1. Scale 

2. Classification & Status 

3. Current Land utilization within the open space  

4. Any additional usage of the site  

5. Ownership 

6. Maintenance 

7. Predominant users of the site 

8. Infrastructure and facilities available in the site 

9. Accessibility of the site 

10. Externalities i.e. the conditions within 50 m radius of the site such as land use, density, other open    

spaces, etc. 

11. Threats to the site 

12. Environmental Parameters such as vegetation, presence of mangroves, salt pans, etc. as well as any   

significant topographical conditions. 

 

Parameters, Sub-parameters and Attributes: 

The data is thus compiled under these 12 parameters.  

Each parameter is further divided into several sub-parameters.  

The various óoptionsô possible under each sub- parameters are called attributes of that particular sub-

parameter.  

For e.g. the parameter óaccessibilityô has four sub-parameters viz. 

a) Knowledge about the site 

b) Visibility 

c) Edge condition 

d) Entry  

The sub-parameter óEntryô has the following attributes (options):  

i) Free ii) Fee charge iii) Restricted and  iv) Inaccessible 

 

The data in the Tabular Sheet is represented under 74 columns and 3246 rows.  

Each column in the table represents a particular sub-parameter and the particular Attribute relevant to the 

open space in noted therein. Each row of the table is dedicated to one site. 

The explanation / definitions for all the 12 parameters, their sub divisions into sub-parameters and 

the various attributes of the sub-parameters is given below. The significance of each parameter and 

the perceived potentials of or threats to an Open Space with respect to the parameter is also 

discussed.  
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SCALE - PARAMETER (I) 

Explanation: This pertains to the size (area) of the site. It has been given on the 1991 DP. Where the area is not available on the 

DP, it has been computed from the AutoCAD Map. 

SUB- PARAMETERS ATTRIBUTES 

None 

¶ Small- Area upto 2,000 Sqm 

¶   Medium- Area more than 2,000 Sqm but not more than 

10,000 Sqm 

¶ Large- Area more than 10,000 Sqm 

 

Significance:  

This parameter is not highly significant and is more a physical data 

Potential / Threat:  

A small or medium scale open space can be a neighbourhood level space. A large open space has the potential to be a ward level 

or a city level space 

 

CLASSIFICATION & STATUS - PARAMETER (II) 

Explanation: This has reference to the 1991 Development Plan 

SUB- PARAMETERS ATTRIBUTES 

1. DP classification:  This explains what the site is reserved for 

¶ RG- Recreation Ground  

¶ PG- Playground  

¶ G- Garden 

¶ Green Belt 

¶ Other- Other than any of the above, such as Stadium, 

Golf Course, Park etc.  

 
2. DP condition: This explains the condition or status of the site 

as per 1991 DP 

 

¶ Existing-This means the sites which have been shown as 

óexistingô in the 1991 DP. They are indicated with green 

colour and are hatched (have inclined black lines) 

¶ Proposed-This means the sites which were óproposedô as 

new open space sites when the DP was made. They are 

indicated with plain green colour only. 

3. % of Built Area: In case there is any structure (built form) on 

the site, the percentage of site area covered by it. 

¶ 0%, 10%, 20%, ééé100% 

4. Existing Condition: Based on the percentage of site area that 

is built upon (i.e. covered by a structure), sites have been 

categorized  

¶ Open: A site which is 100% open (i.e. no structure built on it) 

or one which is built upon but the plinth area of the structure 

thereon does not exceed 30% of total site area. 

¶ Semi-occupied: A site which is built upon and the plinth area 

of the structure thereon is more than 30% but not more than 

70% of the total site area. 

¶ Occupied: A site which is built upon and the plinth area of 

the structure thereon is more than 70% of the total site area 

Significance:  

× Sub-parameters 1 & 2 are only a part of the information available in the 1991 DP. They are not significant to the condition or 
quality of the open space and hence not considered for grading purpose 

× Sub-parameter 4 is very significant. Site which are óopenô or ósemi ï occupiedô qualify to be called óavailableô spaces ï whether 
developed or not developed. Sites which are óoccupiedô have practically no open area left (less than 30%) which can be used by 
the public and hence do not qualify to be called óavailableô 

Potential / Threat:  

A semi-occupied space may be considered under threat. If there is already some construction on the site, the balance open area is 

likely to be encroached in future 
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USAGE - PARAMETER (III) 

Explanation: This parameter explains what the site is primarily used for 

SUB- PARAMETERS ATTRIBUTES 

1. Stadium: Whether the site is functional as a stadium with a 

playing field, covered or uncovered seating at the sides etc. 

The Attributes for all these Sub-Parameters are: 

¶ Yes 

¶ No 

2. Garden: Whether the site is used as a garden with play 

equipment, walking or jogging track, facilities for sitting, good 

vegetation etc. 

3. Club: Whether there is a sports club on the site and hence 

the open space used for sports 

4. Playground: Whether the site is an outdoor playing field 

5. Parking: Whether the entire site or any part of it is used for 

parking 

6. Hawking / temporary shops: Whether the site is (either 

partially or wholly) used by hawkers or has temporary shops. 

7. Public utilities: Whether there are utilities such as pylons, 

pipelines, sewage pumping stations etc. 

8. Defecation / Sewage dumping: Whether the site is misused 

for these activities  

9. Garbage / debris dumping: Whether there is garbage 

dumping and burning done on site and / or debris dumping 

10. Slums: Whether the site or any part of it is encroached by 

slums 

11.  Land not in use: A site may be open (i.e. not encroached by 

built forms) but not developed and not used by people for 

recreational purposes. As a result it may have wild vegetation or 

have garbage and / or debris dumped on it or it  may be used 

for defecation 

12. Construction on the site: A public or a privately owned 

building may be occupying the entire or part of the site 

Significance:  

Usage of the site is a highly significant parameter.  Uses like Stadium, Garden, Playground are positive to the quality of an open 

space whereas parking, hawking, garbage / debris dumping are negative to the quality of an open space since they do not 

encourage people to use these spaces 

Potential / Threat:  

Uses like slums or building construction are threats to open spaces. The sub-parameter óLand not in useô is considered as a 

potential, since such a space can be cleared of unwanted elements like wild vegetation, garbage, debris etc. and developed for 

public use. 

 

OCCASIONAL USAGE - PARAMETER (IV) 

Explanation: Apart from the everyday use of the site, it may be used periodically for a specific purpose such as for political 

meetings, for social and religious gatherings during festivals. Such uses have been noted here 

SUB- PARAMETERS ATTRIBUTES 

1. Recreational 
The Attributes for all these Sub-Parameters are: 

¶ Yes 

¶ No 

 

2. Religious / Cultural / Social 

3. Sports / Educational 

4. Political 
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OWNERSHIP - PARAMETER (V)  

 

Explanation: Ownership has been noted on the basis of  

a)  boards put up at the site 

b)  inquiries conducted in the local ward office 

c)  data available in óknow your wardô booklet available in the ward office 

 

Lists of MCGM owned Open Space sites were procured from the respective ward offices.  They were co-related to the 

documentation and the data updated wherever necessary 

 

SUB- PARAMETERS ATTRIBUTES 

1. Owner MCGM, MMRDA, MHADA, Defense, BPT, Private party etc. 

2. Maintained by 

¶ Owner 

¶ Current User 

¶ Any other (Sponsor/s) 

¶ None 

 

Potential / Threat:  

A site owned by the Government or a Government Agency, Planning Authority etc. but encroached upon has the potential to be 

retrieved as an open space 

 

MAINTENANCE - PARAMETER (VI) 

Explanation: This is data on the present condition of the site. The assessment is based on the cleanliness of the site (i.e. whether 

properly swept, garbage and litter cleared & accumulation prevented), appearance of the trees & shrubs (whether they are watered, 

trimmed etc., grass mowed), appearance of play equipment (whether in working order) etc. 

SUB- PARAMETERS ATTRIBUTES 

1. Extent of Maintenance 

¶ Good 
¶ Fair 
¶ Poor 
¶ None 

2. Staff employed 

¶ Security Guard 
¶ Gardener 
¶ Both 
¶ None 

 
This has been judged by the presence of the staff or a cabin or 

by enquiries with people visiting the site 

Significance:  

This is of moderate significance to the open space. Better the maintenance, better would be its usability 

 

PREDOMINANT USER - PARAMETER (VII) 

Explanation: This data is based on the surveyorôs observations and inquiries with any staff on the site and / or with people visiting 

the site or in the vicinity 

SUB- PARAMETERS ATTRIBUTES 

1. Age group- predominant age group using the site 

¶ Children 

¶ Youth 

¶ Adults 

¶ Senior Citizens 

¶ All 

2. No. of people visiting the site daily- estimation based on field 

observations &/or by local inquiries as well as by judgement 

based on the size, location & nature of the space 

¶ Upto 200 

¶ 200-500 

¶ Above 500ééetc. 
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3. Socio-Economic group 

¶ Poor 

¶ Middle class 

¶ Rich 

¶ All 

4. Gender 
¶ Male 

¶ Female 

¶ Both 

5. Catchment Area 
¶ Upto 2 km 

¶ 2-5 km 

¶ Above 5 km 

6. Time of the day the site is used 

¶ Morning 

¶ Afternoon 

¶ Evening 

¶ Morning & Evening 

¶ Whole day 

Significance:  

This parameter has a relatively low significance. As long as an open space is developed and in use, the gender, socio-economic 

class etc. will not impact its quality or usability significantly. 

Potential / Threat:  

If it has a catchment area of more than 5 km, it has the potential to be a city level space. An open space used at night may 

potentially be a threat due to unwanted activities & nuisance. 

 

INFRASTRUCTURE & FACILITIES - PARAMETER (VIII) 

 
Explanation: The data for this parameter has been collected by field observations, based on pre-defined guidelines. 

SUB- PARAMETERS ATTRIBUTES 

A. INFRASTRUCTURE 
 

1. Water Supply: Ascertained on the basis of whether the site 

has a water point. The supply of water whether good, fair etc. 

has been judged by inquiries as well as by the appearance of 

the vegetation. 

The Attributes for all these Sub-Parameters are: 

¶ Good 

¶ Fair 

¶ Poor 

¶ None 

2. Drainage: This refers to storm water drainage. The status has 

been assessed on the basis of actual drain channels seen on 

the site and on the condition of the site (whether water ï logged 

during monsoon). For sites visited during dry season, inquiries 

were conducted among the local people. 

3. Lights: Estimation of status of lights has been based on the 

number of lights with respect to the area of the site as also their 

conditionï whether working or not operational. 

4. Toilets: Their status has been noted with respect to the 

cleanliness or the lack of it observed on site. 

5. Garbage collection bins: Whether there are adequate number 

of bins on the site as well as presence or absence of litter has 

been observed. 

B. FACILITIES  

1. Jogging track 

The Attributes for all these Sub-Parameters are: 

Yes 

No 

2. Play area / equipment 

3. Sitting area 

4. Nursery 

5. Caretakerôs Room 

Significance: 

This parameter is of significance because better the quality of infrastructure and better the facilities provided, greater is its usability. 

Potential / Threats: 

An open space with poor or no infrastructure has less chance of being used for recreational purpose. It can then be a threat as it 

can lead to unwanted activities like garbage or debris dumping, defecation etc. 
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ACCESSIBILITY - PARAMETER (IX) 

Explanation: Data for this parameter is based predominantly on field observations & some on local inquiry 

SUB- PARAMETERS ATTRIBUTES 

1. Knowledge about the site- This data is based on local inquiry 
¶ Known to many (people) 

¶ Not known to many (people) 

2. Visibility of the site from a distance 
¶ Visible from 50 m 

¶ Not visible 

3. Edge condition: whether there is a fence / compound wall, 

etc. 

¶ Defined 

¶ Not defined 

4. Entry to the site 

¶ Free: Open to public without payment of any fees 

¶ Fee charged: can be entered only on the payment of an entry 

fee 

¶ Restricted: entry is restricted to a particular category or group 

of persons only. e.g. When an open space forms part of a 

club or a gymkhana, entry is granted only to its members 

¶ Inaccessible: not possible to reach a site either because there 

is no road leading to it or because it is surrounded by 

structures and / or by other obstacles. 

Significance: 

It is one of the most important parameters. Knowledge about the presence of the site and its visibility from 50 m implies that it is 

more likely to be used. An open space accessible by road and free to public would also have better usability. 

Potential / Threats: 

An open space with no proper defined edge has greater threat of encroachment. An open space not accessible by road has the 

potential to be developed as an open space if a proper access is created. 

 

SURROUNDING LAND USE - PARAMETER (X) 

Explanation: The area within 50 m radius of the site was surveyed. The observations have been documented under several sub-

parameters 

SUB- PARAMETERS ATTRIBUTES 

1. Predominant land use / activity in the vicinity 

¶ Residential 

¶ Commercial 

¶ Industrial 

¶ Institutional 

¶ Religious 

¶ Slums 

¶ Mixed 

2 Population density 

¶ Low 

¶ Fair 

¶ High 

3. Whether surrounding area is susceptible to flooding during 

monsoon. For sites surveyed in dry season, inquiries were 

instituted among locals. The condition of storm water drains in 

the vicinity was also observed. 

Yes 

No 

4. Whether surrounding area is susceptible to landslides 

The Attributes for all these Sub-Parameters are: 

¶ Yes 

¶ No 
 

5. Whether surrounding area is susceptible to dumping and / or 

burning of garbage 

6. Whether surrounding area is susceptible to defecation 

7. Whether surrounding area is susceptible to sewage disposal 

8. Whether surrounding area is susceptible to debris dumping 

9. The number of open spaces within 1 km. radius of the site 0,1,2,3,éé 

10. Predominant nature of open spaces in the vicinity whether 

RG, PG, G etc. 

¶ RG- Recreation Ground  

¶ PG- Playground  

¶ G- Garden 

¶ Green Belt 

¶ Other- Other than any of the above, such as Stadium, 

Golf Course, Park etc.  
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Significance: 

The land use immediately around the open space site will have a direct impact on the quality and usability of that space. A high 

density residential land use in the vicinity would mean that the open space would be better used. An industrial land use may deter 

the people from using the open space due to air pollution, noise pollution etc. Similarly flooding, landslides etc. in the neighbourhood 

would not attract the people to use the open space. 

Potential / Threats: 

Garbage and / or debris dumping, sewage disposal, defecation in the vicinity of the site are threats to the open spaces. Presence of 

other open spaces is potentially good for an open space site. 

 

THREATS - PARAMETER (XI) 

Explanation: óPerceived threatsô is one of the most important parameters and has been qualified by several sub-parameters 

SUB- PARAMETERS ATTRIBUTES 

1. Private appropriation of space: An open space which is used 

exclusively by private parties or groups of people and the public 

is prevented or deterred from using it is considered as privately 

appropriated 

The Attributes for all these Sub-Parameters are: 

¶ Yes 

¶ No 

 

2. Ongoing construction activity on the site 

3. Acquired for Infrastructure projects: This refers to an open 

space which is taken over by MCGM / MMRDA / State Govt. or 

any authority because it is in the path of any of its infrastructure 

projects such as flyover, Monorail etc. 

4. Unwanted activities: An open space is perceived to be 

threatened if it is used for activities such as drinking, drug 

consumption and peddling etc. In such a case, people avoid 

visiting such sites and gradually it ceases to be used as a 

recreational space. 

Significance: 

Threat as a parameter is very important since it directly affects the usability. Any of the above mentioned sub-parameters, if 

applicable to the site, means the site is in danger and would cease to qualify as an open space. 

 

ENVIRONMENTAL PARAMETERS - PARAMETER (XII) 

Explanation: Data about this parameter includes information about type of vegetation on the site and presence, if any, of important 

environmental features such as mangroves, salt pans. etc.  

SUB- PARAMETERS ATTRIBUTES 

1. Type of vegetation: Primarily, the density of trees has decided 

whether the vegetation is dense, fair, sparse etc. Shrubs are 

considered only to define óopen scrubô and ground cover has not 

been considered at all since it is transient ï varying with the 

season. For instance, during monsoon, some ground cover is to 

be seen on most of the sites. 

¶ Dense: plenty of trees well distributed throughout the site, 

especially in clusters 

¶ Fair: Where there are trees only along the periphery of the 

site and / or in a few small clusters on the site 

¶ Sparse: Where there are very few trees on the site 

¶ Barren: Absence of any vegetation on the site 

¶ Open scrub: Only unkempt wild shrubs on the site 

2. Whether the site is low lying and hence prone to water 

logging 

Yes 

No 

3. Whether there are any salt pans or mangroves extensively on 

the site 

Yes 

No 

4. Presence of any particular features such as a rocky outcrop, 
hills, steep slope etc. on the site 

Yes 

No 

Significance: 

Apart from being available to public for recreation, an open space with its green cover is important to the city environmentally, as a 

ólungô or as a ócarbon sinkô to counter balance the ill effects of air pollution, as a óspongeô to absorb rain water and thus prevent 

flooding. Salt pans, mangroves are very important features which need to be preserved. Proximity of a site to other environmental 

features may signify that it is part of a particular eco system supporting particular species of flora or fauna. 

Potential / Threats: 

An open space extensively covered by mangroves has the potential to be developed as a Mangrove Wetland Centre. 
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2.3.3 WARD WISE SUMMARY 

After documenting all data, a summary was prepared for each ward. This comprises:  

A. Statistical Summary  

B. Qualitative Summary 

A. Statistical Summary:  

    
 Table 2 : Sample Ward Summary-'H-WEST'  WARD 

    
 I Basic Data       

          

a) Area of Ward (Ha)     1155 

b) 
Population (as per 2001 
Census) 

  
  

337391 

c) Population density = (b / a)    292 

     

  Open Spaces 
No. of 
Sites 

Area (Sqm.) 
% w.r.t. 
1991 DP 

          

II 
Open Space Reservations as 
per 1991 DP  

112 589944.47 100 

1) 
Open Spaces Not Available as 
per 2010 Survey  

29 95148.85 16.1 

          

2) 
Open Spaces Available as per 
2010 Survey = (II-1) 

83 494795.62 83.9 

          

2A) 
Available Open Spaces which are 
not 'In Use' 

19 177518.38 30.1 

2B) 
Available Open Spaces which 
are 'In Use' = (2-2A) 

64 317277.24 53.8 

          

  
i) Available & 'In Use' Spaces 
which are not developed 

0 0.00 0.0 

  
ii) Available & 'In Use' Spaces 
which are developed = (2B-2Bi) 

64 317277.24 53.8 

          

  
a) Available, 'In Use', & 
Developed Spaces which have  
Restricted Entry 

25 95705.36 16.2 

  
b) Available, 'In Use', & 
Developed Spaces which are 
open to public = (2Bii-2Bii a) 

39 221571.88 37.6 

          

III Per Capita Open Space       

          

a) 
Per Capita Open Space as per 
1991 DP  = (II) / (I b) 

  1.75 
  

          

b) 
Per Capita Open Space 
Available as per 2010 Survey = 
(2) / (I b) 

  1.47 

  

 



Inventorisation of Open spaces & Water Bodies in Greater Mumbai 

 

Final report  Adarkar Associates 25 

This Statistical Summary has been compiled for the entire city of Greater Mumbai. 

 

Table 3: SUMMARY- GREATER MUMBAI 

   BASIC DATA OPEN SPACES PER CAPITA OPEN SPACE 

 

  
AREA OF 

WARD        
(Hectares) 

POPULATION              
(as per 2001 

Census) 

POPULATION 
DENSITY                 

(persons per 
Hectare) 

AREA OF 
OPEN 

SPACES AS 
PER 1991 DP 

(Ha) 

AREA OF OPEN 
SPACES 

AVAILABLE AS 
PER 2010 

SURVEY  (Ha) 

AREA OF OPEN 
SPACES 

AVAILABLE, IN 
USE, 

DEVELOPED & 
OPEN TO 

PUBLIC AS PER 
2010 SURVEY  

(Ha) 

PER 
CAPITA 
OPEN 

SPACE AS 
PER 1991 
DP  (Sqm.) 

PER CAPITA 
OPEN SPACE 
AVAILABLE 
AS PER 2010 

SURVEY  
(Sqm.) 

PER CAPITA 
OPEN SPACE 
AVAILABLE, 

IN USE, 
DEVELOPED 
& OPEN TO 
PUBLIC AS 
PER 2010 

SURVEY  (Ha) 

 A 1250 210847 169 135.43 127.52 74.73 6.42 6.05 3.54 
 

B 247 140633 569 8.25 3.53 3.29 0.59 0.25 0.23 
 

C 178 202922 1140 16.40 13.09 3.32 0.81 0.65 0.16 
 

D 663 382841 577 86.12 75.77 37.54 2.25 1.98 0.98 
 

E 740 440335 595 71.11 40.84 34.06 1.61 0.93 0.77 
 

F-S 1400 396122 283 47.54 30.96 14.33 1.20 0.78 0.36 
 

F-N 1298 524393 404 123.65 93.84 40.72 2.36 1.79 0.78 
 

G-S 1000 457931 458 130.35 123.25 116.70 2.85 2.69 2.55 
 

G-N 907 582007 642 38.91 33.72 25.28 0.67 0.58 0.43 
 

H-E 1353 580835 429 64.20 51.16 8.74 1.11 0.88 0.15 
 

H-W 1155 337391 292 58.99 49.48 22.16 1.75 1.47 0.66 
 

K-E 2350 810002 345 149.09 104.99 61.54 1.84 1.30 0.76 
 

K-W 2329 700680 301 278.09 239.58 60.76 3.97 3.42 0.87 
 

P-S 2956 437849 148 107.09 73.36 43.82 2.45 1.68 1.00 
 

P-N 1913 798775 418 221.40 165.26 72.40 2.77 2.07 0.91 
 

R-S 1778 589887 332 145.99 99.34 71.59 2.47 1.68 1.21 
 

R-C 5000 513077 103 106.71 87.91 47.03 2.08 1.71 0.92 
 

R-N 1800 363827 202 111.77 78.32 36.19 3.07 2.15 0.99 
 

L 1346 778218 578 263.11 73.07 30.31 3.38 0.94 0.39 
 

M-E 3250 674850 208 49.95 46.29 14.70 0.74 0.69 0.22 
 

M-W 1950 414050 212 235.68 223.48 62.33 5.69 5.40 1.51 
 

N 3900 619556 159 133.33 118.29 32.34 2.15 1.91 0.52 
 

S 6400 691227 108 165.61 124.95 51.86 2.40 1.81 0.75 
 

T 4541 330195 73 219.54 205.88 36.86 6.65 6.24 1.12 
 

TOTAL 49704 11978450 241 2968.30 2283.90 1002.59 2.48 1.91 0.84 
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These summaries are directly derived from the empirical data and give the following details: 

I) Basic data i.e. a) Area of ward, b) Population, c) Population density 

II) Open space Area & Numbers: As per 1991 DP reservations.  

This data has been further qualified as follows: 

i) Number and Area of sites Available as per Survey i.e. sum of areas of all the sites which are not 

occupied. This is the area which is actually available currently which can be used as óOpen Spaceô. 

ii) Out of the Available , sites are  

iii) óIn Useô or óNot in Useô 

iv) Out of Available & In Use, sites are 

v) Developed or Not developed 

vi) Out of Available, In Use & Developed, sites are restricted to the general public or have free access  III) 

Per Capita open space: a) As per 1991 DP, b) As per our Survey (all Available spaces) 

 

B. Qualitative Summary: Statistical Summary does not throw light on the qualitative aspects of the open 

spaces. Hence in addition, an overview of each ward has been taken with respect to the 

a) distribution of spaces within the ward 

b) distribution of population 

c) any very large open space/s not accessible to public 

d) large scale encroachments by slums, private buildings etc. 

e) reservations on salt pans, mangroves and hence not usable as RG/ PG/ G 

f) any problems peculiar to the ward 

 

 

2.4 STAGE 4: GRADING AND CLASSIFICATION OF OPEN SPACES  

In order to analyze the data and determine which sites are critical and require immediate attention, the sites 

had to be ógradedô i.e. assigned some values or ómarksô. The process of grading of open spaces involved: 

a) Identification of parameters and Sub-parameters for grading purpose. 

b) Evolution of a grading system which in turn involved: 

i) Assigning weights to various parameters 

ii) Assigning scores to various attributes 

iii) Calculating the total score or value of a site   

c) Application of grading criteria to all open spaces 

 

2.4.1 IDENTIFICATION OF PARAMETERS AND SUB-PARAMETERS FOR GRADING PURPOSE 

All 12 parameters documented for condition assessment have been considered for the purpose of grading. 

However, some sub-parameters have not been assigned any score and hence do not contribute to the total 

score of the open space. They are: 

 

1. DP Classification i.e. whether the reservation is for an RG, PG, G etc. 

2. DP Condition i.e. Existing or Proposed with respect to 1991 DP  

3. Usage ï Public Utilities 

4. User / Occupier of the site 

5. Site maintained by-whether owner, occupier, etc. 

6. No. of non-occupied open spaces in the vicinity 

7. Kind of open spaces in the vicinity 
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2.4.2 EVOLUTION OF GRADING SYSTEM 

i) Assigning weights to various parameters 

In order to evolve a system to assign weights to various parameters, 3 rounds of discussions were held. 

 

Round 1: Our in-house team of 8 members comprising field surveyors, architects and planning consultants. 

Round 2: Our panel of experts comprising: 

a) Dr. Suresh Jog - Geographer with special expertise in environmental issues and  statistical analysis  

b) Dr. Smita Gandhi - Geographer, Head of the Department of Geography, University of Mumbai 

c) Ms. Pallavi Latkar - Environmental Planner 

d) Mr. Arvind Katdare ï ex Executive Engineer, Development Plan, MCGM 

e) Mr. Dinesh Naik - Asst. Engineer, Development Plan, MCGM 

Round 3:  Team of planners from MMRDA 

 

Round 1:  With In-House Team 

Two systems based on SWOT Analysis were worked out. But the 2 methods were found to be complicated. 

Distributing the various attributes under all sub-parameters in SWOT criteria (Strengths, Weakness, 

Opportunity, Threat), comparison of their relative importance within the particular criterion and rating the 

attribute accordingly proved to be a tedious process. Further, the comparison of attributes to judge their 

relative importance within a particular criterion appeared more subjective than objective. 

Round 2: With Panel Of Experts 

Later, a simpler method based on logic rather than on a statistical model was evolved. The objective of the 

grading process is to reach the next stage of the Action Plan which is to identify spaces which require 

immediate attention, those which require attention (though not immediate) and those which require only 

maintenance. With the above objective in mind, each parameter was assigned a weight based on the degree 

of impact it has on the open space. For this, all parameters were first classified as óhighô, ómediumô and ólowô, 

signifying the degree of impact. e.g. The current status of the site whether it is óopenô, ósemi ï occupiedô or 

óoccupiedô is of great importance and hence assigned a high weight. The data collected under óPredominant 

Userò is based on inquiries with people visiting the site, the staff and people in the vicinity and is therefore 

more subjective. Moreover, as long as a site is in use, whether it is used by children or senior citizens or all 

age groups or whether it is used by the poor, rich or all classes, is not of great significance. Hence it was 

assigned a low weight.  

The basis of assigning weights was as follows: 

a)  All high impact parameters together - 50% weight. 

b)  All medium impact parameters together- 30% weight. 

c)  All low impact parameters together- 20% weight. 

However, this meant that each of the parameters under óhighô impact has equal weight. Same is the case 

with the other two categories of ómediumô and ólowô impact. 

 

Round 3: With MMRDA Planners 

After discussion with MMRDA planners, it was agreed upon that a simple statistical tool be used to finalize 

the weights for the parameters. Hence, a statistical method known as Pairwise Comparison Technique 

was adopted. It is a tool to rank a set of decision-making criteria (in this case the various parameters) and 

rate them on a relative scale of importance. It can be very difficult to rank and weight criteria. It may be 

insurmountable in complex problems because every criterion must be weighted with respect to every other 

criterion; this is a problem that grows arithmetically. (For example, given 5 criteria, there are 4+3+2+1=10 

relationships to consider, and for 10 criteria there are 45 relationships to consider). Pairwise Comparison is 

one way to determine how to evaluate alternatives by providing an easy and reliable means to rate and rank 

decision-making criteria. 

Pairwise Comparison is implemented in two stages: Stage 1: determine qualitatively which criteria 

(parameters) are more important ï i.e. rank the criteria in their order of importance, and Stage 2: assign to 

each criterion (parameter) a quantitative weight or value such that the qualitative ranking is satisfied. 
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Stage 1: Create Ranking: In this method, each parameter is compared with every other parameter, one at a 

time, i.e.in ópairsô. For instance, the first parameter óscaleô is compared with each of the balance 11 

parameters. For this, the parameters are arranged in an XxY Matrix. That is to say, a table is prepared with 

all the parameters listed along bothô Xô and óYô axes. (Refer Annexure 6). 

Now consider the parameter in the first row of the table-óScaleô. This is to be compared with the parameters 

listed in each of the columns. Thus óscaleô is compared with the parameter in the first column óStatusô i.e. the 

existing status of the site-whether it is available or not as an open space. It is represented in the intersecting 

cell. For instance, if status is more important of the two, (in this case, towards a site being a good publicly 

usable open space) óSTô is written in the relevant cell-the cell in row óscaleô, under column óstatusô. óScale is 

then compared with óUsageô, the parameter in the next column. The process is repeated for all the rows. In 

this stage, one assesses qualitatively which parameter is more important in a given pair. Duplication of 

comparison is avoided. For example, once óscaleô is compared with óstatusô in the first row, óstatusô in row 2 is 

not compared again with óscaleô. Thus, only the cells shown white in the table are to be filled. This completes 

the first stage. 

Stage 2: Assign Weights:  The parameters are listed and the number of cells representing each parameter as 

per stage 1 are counted and written down alongside. These numbers are then converted into percentages. In 

our case, the total number of comparisons (represented by the filled in cells) is 66. Hence, if 66 corresponds 

to 100, then each cell represents approx.1.5%.  This gives the percentage importance, known as óweightô of 

each parameter within all the parameters put together. (Refer Annexure 7) showing distribution of weights). 

The weights are rounded off. Sometimes, a parameter may get a weight of zero. But this does not mean that 

it can be completely ignored. So, if there is a parameter that appears to have zero importance, a fractional 

amount from other parameters is borrowed and given to that last-ranked parameter. Hence it is assigned 1% 

weight.  

In order to avoid personal biases in ranking the parameters, another widely used method, the óDelphi 

Methodô was adopted. This method is based on the assumption that group judgements are more valid than 

individual judgments and that decisions from a structured group of individuals are more accurate than those 

from unstructured groups. This has been indicated with the term "collective intelligenceò. The technique when 

adopted for use in face-to-face meetings is called Mini-Delphi. For this method to succeed, it is necessary to 

have well informed, intelligent people.  

Eleven persons with varied backgrounds, but pertinent to the project, were called upon to use the Pairwise 

Comparison Technique to rank the various parameters. Some were associated with the project, while some 

were entirely new to it. The project, its objective, scope, and the methodology adopted were outlined to those 

not associated with the project. The various parameters were explained in detail and some of the 

documentation was shown to them. 

1. Ms. Shivani Singh- Architect and Urban Planner, Head of Dept., Institute of Urban and Regional Planning, 

Rachana Sansad, Mumbai 

2. Mr. Bhaskar Sawant- Founder & Head, Maidan Bachao Samiti, an activist group involved in motivating 

people to save the playgrounds of Mumbai.   

3. Mr. Arun Kale- Architect, visiting faculty, Rizvi College of Architecture, Mumbai, Project Team Leader 

4. Ms. Parul Kumtha -Architect and Co-ordinator, Citispace, an NGO fighting to save public open spaces  

5. Ms. Tanya Mahajan- Architect, working with NGO Karmayog 

6. Mr. Isaac Mathew- Architect, Urban Researcher 

7. Ms. Ranjana Mistry- Landscape Contractor 

8. Ms. Amita Sardesai- Architect & Project Team Leader 

9. Mr. Swapnil Bhole-  Architect & Project Team Member 

10.Ms. Trupti Amritwar- Architect and Planner, Head of Rachana Sansad Urban Design Cell 

11.Ms. Radhika Mathur-Architect and Planner, Project Team Member, Member of Rachana Sansad 

      Urban Design Cell 

 

The results of the Pairwise Comparison Technique obtained from the above 11 members were averaged and 

the parameter weights were finalized (Refer Annexures 8 & 9). 
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ii) Assigning scores to various attributes 

Scores were assigned to all the attributes of each sub-parameter considered for grading. The possible 

scores for any attribute are 5,10 ,15. The attribute contributing positively towards a site being a good open 

space scores 5. That which contributes negatively towards a site being a good open space scores 10. The 

attribute óNAô scores 15. óNAô indicates that the particular sub-parameter is not applicable. This is 

predominantly in case of sites which are more than 70% built upon and hence no longer available as open 

spaces. The attribute óNAô therefore, indicates the worst situation. The system of scores is illustrated by the 

following example:  

The parameter óMaintenanceô has 2 sub-parameters viz. Extent of maintenance & Staff employed on site. 

The attributes for Extent of Maintenance are: good, fair, poor, none, NA. Thus good & fair score 5, poor & 

none score 10 and NA scores 15. The attributes for Staff employed at site are: security guard, gardener, 

both, none and NA. Of these, óbothô scores 5, security guard & gardener (i.e. only one person employed) 

score 10, none and NA score 15. 

Table 4: Sample- Assigning scores to attributes

WEIGHT
(W)        

PARAMETER SUB PARAMETERS
Attribute 

Score = 5/15

Attribute 
Score = 
10/15

Attribute 
Score = 
15/15

5.0
OCCASIONAL
USAGE

Religious,Socio-cultural, Sports, 
Political

Yes No NA

5.0 OWNERSHIP StateGovt., Central Govt., Private  Private
Central 
Govt.

State 
Govt.

5.0 
PREDOMINANT 
USERS

Age group,Socio-economic group, 
Gender

Good, Fair
Poor, 
None

NA

No. of People 
Above 
2500

501- 2500
Upto 
500

Catchment Area 
Above 5 

km
2- 5 km

Upto 
2 km

Time of use
Wholeday, 
Morning & 

Evening

Any one 
particular

time
NA

5.0   
SURROUNDING 
CONDITION

Predominantland use
Comm., 

Inst.,
Indust.

Resd.,
Stn., 

Market
NA

Density Fair High NA

Susceptibleto Floods, Landslides, 
Garbage/ Debris dumping, 
Defecation

No Yes NA

 

iii) Calculating the total score of a site 

Discussions were held with members of MMR-EIS as well as with MMRDA Planners to finalize the system of 

score calculation. Following are the stages of calculation of score for a site: 

¶ score of an attribute: the attribute score is 5, 10, 15 as already explained above. 

¶ score of a sub-parameter: this is calculated as attribute score/ maximum score. The maximum score 

in all cases is 15. Hence, a sub-parameter may score 5/15 i.e. 0.3333 or 10/15 i.e. 0.6666 or 15/15 

i.e. 1. 

¶ score of a parameter: this is generally the sum of the scores of all the sub-parameters of that 

parameter multiplied by the parameter weight. However, the number of sub-parameters under each 

parameter is not the same. Hence the parameter weight is divided by the number of sub-parameters.  

¶ score of a site: this is the sum of the scores of all the parameters.  

 

 

 

 

Site Score=× [Parameter Weight / No. of Sub-Parameters x (Attribute Score/Max. Score)] 
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This can be summarized as:    

Score of a site = × Parameter scores 

                        = × (Parameter weight/ No. of sub-parameters) X ( Sub-parameter scores) 

                        = × [(Parameter weight/ No. of sub-parameters) X (Attribute score/ Maximum score)] 

This leads us to the final equation: 

 

 

 

2.4.3 APPLICATION OF GRADING CRITERIA TO ALL OPEN SPACES 

After assigning weights, scores and finalizing the system of score calculation, scores were calculated for 

each of the 3246 open space sites in the 24 Municipal wards of Greater Mumbai.  

 

2.4.4 CLASSIFICATION OF OPEN SPACES 

After applying the grading system and calculating the scores for each open space, the sites were divided into 

3 categories.  

 

They were designated as C1,C2 and C3, with the highest scoring sites as C1 and the lowest as C3.  

C1- High scores        - Need Immediate Attention 

C2- Medium scores   - Need Attention 

C3- Low scores         - Need Maintenance 

 

It may be noted that sites with more than 70% built area are not included in these categories since they do 

not qualify to be considered as óavailableô open spaces. Out of 3246 open space sites in Greater Mumbai, 

2412 are still óavailableô as open spaces. In order to decide the range of scores for the various categories, 

the following method was used.  

 

Range of Scores: 

1. A hypothetical óbestô site was worked out by taking all the attributes which would contribute towards it 

being óbestô. The score for such a site was computed. This score is 38.91. 

2. ii) A hypothetical óworstô site was worked out by taking all the attributes which would contribute 

towards it being óworstô. The score for such a site was computed. This score is 68.60. 

3. iii) A hypothetical site which is good otherwise but very poor in maintenance was worked out by 

choosing the relevant attributes. This signifies a site which badly requires maintenance. The score 

for such a site was computed. This score is 52.01. 

 

Thus the approximate ranges of scores of the 3 categories are: 

C1- 60 to 68 

C2- between 50 & 60  

C3- 35 to 50 

 

Sites which need Immediate Attention: There are 47 sites in C1 category (Refer Annexure 12). These 

sites have several critical issues which need to be addressed urgently.  

The issues and the methodology for dealing with them have been discussed in the Action Plan. 

  

Score of a site = × [(Parameter weight/ No. of sub-parameters) X (Attribute score/ Maximum score)] 
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2.5: STAGE 5: FINDINGS & ANALYSIS  

In order to formulate an Action Plan for these Open Spaces, it was necessary to know: 

¶ various issues and problems involved  

¶ Open Spaces which are most threatened and those which need to be protected and developed on a 

priority basis  

¶  provisions in the current rules and regulations for their protection  

¶ current policies and practices for their development and maintenance. 

  

Findings:  

A. Statistical Findings such as Areas of Open Spaces, Per Capita Index, Proximity of open space 

B. Findings with respect to of Open Space Reservations as shown in 1991 DP 

C. Issues emerged out of the study, with respect to important parameters such as                                                   

    accessibility, visibility, safety, security and usability.  

 

Analysis:  

1. Analysis of Existing Regulatory framework 

2. Analysis of current Management Practices and Implementation Mechanisms  

 
2.5.1. STATISTICAL FINDINGS  

1. Areas and Percentages of various categories of Open Space reservations . 

 

Table 5: Main Categories of Open Space Reservations in 1991 DP and their Percentages 

 NOS. AREA (Ha) 

AREA OF GREATER MUMBAI  49704 

OPEN SPACES AS PER 1991 DP 3246 2968 

Playgrounds (PG) 1275 651 

Recreation Grounds (RG) 1258 1144 

Garden (G) 514 326 

Green Belt 44 77 

Other (Park, Stadium, Open Space, Hill Slope, Tank & PG) 155 770 

                                                                                            

  

 

 

38% 

22% 

11% 
3% 

26% 

Categories of Open 
Spaces 

Other R
G 

PG 

Green 
Belt 

G 
Land area reserved as 

Open Space is  6% 

2968 Ha 
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2. Ward Wise Status of Occupied and Available areas of Open Spaces  

 

For the purpose of this study, every Open space has been categorized as óOccupiedô or óAvailableô. An 

óOccupiedô site implies that more than 70% area of the reservation is occupied by built structures. An 

óAvailableô site implies that between 30% and 100% of the area of the reservation is open, i.e. less than 

30% is occupied by built structures. 

 

The Bar Chart below shows Ward-Wise Status for each municipal ward of Greater Mumbai 

¶ The entire bar (green and red together) represents the area reserved as Open Space as per 1991 DP. 

¶ Open Space area currently óAvailableô are shown in green colour. 

¶ Open Space area óOccupiedô are shown in red colour. 

 
Chart 1: Status of Area as per Survey conducted for this study 

 
 

Some of the interesting findings from the analysis of the data: 

¶ Five of the wards have more than 90% of the reserved Open Space currently óAvailableô:  

1. Ward A: This ward has a number of city level Open Spaces such as Azad, Cross and Oval Maidans, 

Brabourne and Kohli Stadia, Cooperage Garden, U.S. Club Golf Course, etc.  

2. Ward G-South: Mahalaxmi Race Course with an area of nearly 9 lakh sqm and the second largest Open 

Space reservation in Greater Mumbai, falls in this ward. 

3. Ward M-East: Since this ward has very few óOccupiedô spaces- only 6 out of the 92 reserved spaces, it has 

a high percentage of óAvailableô Open Space area. 

4. Ward M-West: There are 7 very large Open Spaces in the ward, each with an area more than 90,000 sqm 

i.e. each larger than Oval Maidan. All are currently ôAvailableô.  

5. Ward T: T Ward has the largest Open Space reservation in entire Greater Mumbai. This accounts for 12.5 

lakh sqm out of the total óAvailableô Open Space area of 20.6 lakh sqm in the ward. 

¶ Two wards of Greater Mumbai have more than 50% of the reserved Open Space óOccupiedô by built structures:: 

    Ward B: 20 out of 31 reserved Open Spaces in B ward are óOccupiedô-all by buildings.  

     Ward L: 19.5% of the total area of L ward is reserved in the 1991 DP as Open Space. This is the highest for any ward 

in Greater Mumbai. But more than 25% of all slum occupied Open Space sites in Greater Mumbai are in L ward.  
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3. Ward Wise Status of Per Capita Index of Open Spaces 

Per Capita Open Space Index is computed either as Acres per 1000 persons or as Square metres per 

person. However the Per capita figure cannot be seen in isolation. The study has shown that before these 

figures are presented, it is extremely important to know the context in which such figures are quoted.  

 

To check if the population is well served by Open Spaces, a number of parameters are equally important: 

¶ Numbers and Distribution (proximity to residents) of Open Spaces within the city  

¶ Various purposes for which Open spaces are used 

¶ Accessibility of Open Spaces to public 

¶ Development & maintenance of Open Spaces 

 

The graph below gives the ward-wise Per Capita Open Space in Sqm  

a) As provided for in the 1991 DP  

b) Actually Available as per the field data collected 

c) Actually óAvailable and also In Use as Open Space and Accessible to publicô as per the field data collected 

for this study.   

 

Chart 2: Status of Per Capita Open Space as per Survey conducted for this study 
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4. Per Capita Open Spaces in 227 Councillorsô (Electoral) Wards 

 

  

Map 2 

 


