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Urban Rivers as ecological 
corridors in the city : Case of 
Mumbai city

Research project with MMRDA’s EIS related to - plant associations and green corridors in the city of 
Mumbai. Presented a paper at the international conference in New Delhi on Urban greens.
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Abstract — Most urban water bodies 
across the globe have a constant problem 
of congestion and encroachment due to 
growing urbanization. The five rivers of 
Mumbai, selected for the proposed study, 
belonging to the peri-urban bio diverse zones 
of the city, have been facing similar problems 
over decades. These rivers enjoy a mixed 
ecological transitional environment as their 
source originates at a fresh water habitat, 
SGNP National Park in the city suburb and 
their sink being the marine waters of Arabian 
Sea. This offers a unique opportunity of 
selecting a biodiversity rich flora and fauna 
for developing ‘Green corridors’ along the 
river boundaries as per the available urban 
space. A special technique of replacing 
the existing monoculture with ‘Cluster 
plantation’ would offer flexibility in selection 
of some indigenous urban species that 
would be readily adaptable in the transitional 
environment from fresh water to marine 
water habitat. These Green Corridors would 
also help to protect the remaining open 
urban spaces near the river boundaries and 
reconnect the urban population of the city 
to its vibrant rivers. The biggest advantage 
of such developments, with the initiatives 
of government and private agencies, would 
be the awareness generated amongst the 
urban population, in developing similar 
environments around the water bodies 
available in the city.

INTRODUCTION

This Paper delineates a fresh approach 
to urban planning with respect to urban 
plantations exploring feasible connections 

between urban open spaces of various 
scales and the vibrant river ecology. Mumbai 
city with its highly contested open spaces, 
decaying water courses, and high density 
urbanization demands a radically different 
approach. Biodiversity in a forest ecosystem 
has been studied in many different aspects 
since long. However, very little study has 
been carried out in Indian ecosystems that 
how different species in a community & 
different communities in an ecosystem are 
integrated and associated. It is also very 
essential and interesting to know that how 
these different floral-floral and floral – faunal 
associations are playing a role in sustaining 
the ecological balance. The growth trend 
towards rapid urbanization has been 
extremely detrimental to the biodiversity 
in and around the urban centres. Mumbai 
region boasts of varied biodiversity owing to 
its unique geographical location .The entire 
Mumbai metropolitan region spanning over 
4,300 sq. kilometres is bestowed with large 
areas of land under reserved forests and 
marsh lands. These areas rich in biodiversity 
are fast depleting due to the growth of 
dense urban centres along the infrastructure 
routes leading to fragmentation of the rich 
bio-reserves.1

It is interesting to study plant communities 
as a “working mechanism” as much as it is 
interesting to study the plant communities for 
classification. There is very little information 
regarding native plant communities and 
their associations in terms of their relative 
proportions, spatial and temporal relations, 
compatibility and interdependency.
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Need to change our approach

Current tree planting practices involve 
monocultures of particular trees or fast 
growing exotic species for purpose of lumber. 
The monoculture of species unsuited to the 
habitat, soil and climate will need a lot of 
maintenance. The other kind of tree planting 
is tree planting done for they are apparently 
beautiful but need a lot of maintenance too.

Monoculture plantation may look green 
but do not enhance healthier ecological 
processes. In fact, such plantations are 
more vulnerable to plant diseases and insect 
pests in comparison to multispecies stand 
and harbour lower diversity. Introduction 
of non-native and exotic species are less 
adaptable than indigenous species and may 
cause harm to indigenous species. 

Such mono-typic plantation and cultivation 
of exotic species in urban areas are 
currently largely prevalent but have limited 
biodiversity. Associations of flora–fauna 
type or flora–flora type are lost disturbing 
the already stressed ecological balance.

Hence, a need was felt for a new planting 
method to be promoted i.e. planting based 
on ecological studies that is indispensable 
to restore green environments, to prevent 
disasters and to sustain local to global 
environments – The Miyawaki method.2

METHODOLOGY AND ANALYTICAL TOOLS

Ecologically Integrated Spatial Planning 

Use of sanctioned development plans, 
existing land use data of the river edges 
& the Topographical Survey of India maps 
were used to delineate the areas under 
consideration. Spatial analysis was carried 
out using physiographical layering of the 
various environmental aspects of a region3. 
It is observed that development has been 
completely incongruous to the water 
resources of the city. The river courses 
have eventually been reduced as waste 
water, sewerage solid waste collectors 
and disposal channels and the rivers are 
encroached upon right up to their edges. 
Ecologically integrated spatial planning 
process using physiographic determinism 
as a tool was used to the potential green 
zones and open spaces to revive the water 
courses as ecological corridors for the city.

Buffer areas along the various physiographic 
features like forest, rivers, streams etc. 
serve as an essential corridor. These 
corridors give the opportunity to create and 
plant concentrating on the ecological and 
biological enhancement of ecosystem. In 
accordance to the MOEF guidelines, buffer 
zones/ no development zones have to be 
maintained along rivers, streams, and other 
water bodies and wetlands. Well defined 
plantation plans and plantation guidelines 
will help in restoring the biodiversity in these 
regions. 
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Planning and Management of Urban Green 
Areas

Even if the urban nature perhaps cannot 
compare to “natural” nature, it is still of great 
importance. The nature that exists in the 
landscape is the source we should use for 
disseminating wild plants and animals into 
urban areas. That is why green corridors out 
in the countryside and leading into urban 
areas are vital, as is the transitional zone 
between urban and rural areas. In many 
places, the green structure is not cohesive 
and, thus, cannot provide the necessary 
transport routes for flora and fauna. Just 
a minor interruption of a green corridor is 
sufficient to prevent it from functioning. 
Although binding the green network together 
in urban areas demands a great effort, it is 

absolutely necessary if we are to succeed in 
developing urban biotopes and in creating 
the conditions needed for richer flora and 
fauna.

River Edge in Urban Areas

Earlier rivers had a natural edge with thriving 
biodiversity. Over the years, as the city 
grew, the natural edges were impacted by 
developmental pressures. Urbanization led 
to environmental degradation. The cities 
in quest of maximising developable land 
started building impervious edges along its 
natural water courses. This leads to loss 
of quality of water, loss of biodiversity and 
creation of negative social space which is 
dirty, inviting more and more neglect.

Figure 1:. Changing River Edge
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But today, cities are pressed to revive these 
neglected rivers, which are utmost important 
aspects of the city fabric. These rivers are 
not just a water carrying channel but an 
ecological corridor where the biodiversity 
flourishes. Improving the water quality and 
opening up its edge by wetland vegetation 
and cluster plantations which will enhance 
biodiversity and hence, will restore the river 
to its natural state. Thus, connecting the city 
back to its river.

Cluster Plantation Technique

There are various analytical methods 
supported with statistical analysis that 
enabled us to estimate the biodiversity or 
type of vegetation under study. The methods 
available include geographical mapping 
of the vegetation zone, qualitative and 
quantitative studies of vegetation and many 
more. From the extensive literature review 
undertaken, no single method was found 
to be available to study plant association 
of ecological importance. A new method 
of interpreting the data to represent plant 
association, therefore, needed to be devised. 
The Cluster method and the Random 
Sampling for cluster method were applied 
in the forest and garden areas. This was 
done to investigate the flora–flora and flora 
– fauna association. The above sampling 
technique was used for the field study.4

After elaborate analysis of the data collected 
from field and literature review we have 
suggested the Cluster Plantation technique 
that can be used for achieving better 
biodiversity in urban areas and the type 

of indigenous species that can be used 
effectively to achieve four to five tier cluster 
plantations.

The fundamental unit of vegetation in general 
and even of clusters has been designated 
as “association”. This term, can be stated 
to be an abstraction, synthetically obtained 
by the comparison of a number of lists in 
selected sites in the field. This concept of an 
association is based on the fact, that there 
are certain species with a high-fidelity to 
each particular association.

However only those plants were selected 
which could be grown in the urban areas. 
This was determined by studying the buffer 
zones/areas between the forest boundaries 
and the urban settlements. The common 
species found in both these areas were then 
selected as candidate species for cluster 
plantation.

Also these plants were selected on the basis 
of the ecological services offered by them 
such as promoting association with other 
plants and faunal species , being tolerant 
to pollution ,their carbon sequestration 
capacity etc. Parameters such as easy 
availability of seeds or planting material, rate 
were also considered while selecting these 
species.

Model for Cluster Plantation- Figure 2 

Taking references from Miyawaki’s 
experiments a typical 5 tier cluster can be 
achieved in 50 sq. m area. However it should 
be noted that it is not possible to achieve 
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the open space of the desired area. In these 
situations it is possible to achieve cluster 
plantation starting from the length of either 
side of open space should be a minimum of  
3 m. One such example of cluster plantation 
in 9 sq. m area is shown in the diagram 
below.

Benefits of Cluster Plantation

The value of biodiversity in landscape 
vegetation, and the mechanisms that 
maintain it, become crucial if visually and 
ecologically-rich vegetation is to be created 
with reduced maintenance input. Promoting 
biodiversity is one of the often-quoted 
advantages of an ecological approach like 

cluster plantation to landscape planting. 
Some of the benefits of cluster plantations 
include :

1) Aesthetics and visual pleasure : 

2) Stability removing vulnerability from 
    simple systems : 

3) Supporting other types of organisms : 

4) Filling up available niches : 

5) Valuing Ecological Services : 

Figure 2. A model suggested for cluster plantation in urban areas
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RESULTS AND DISCUSSIONS 

Mumbai, the financial capital of India, is an 
island city with diverse ecosystems within 
a small area of only 434 sq. km. It has a 
unique combination of ecological systems 
like the forest (SGNP), riverine ecosystem, 
estuaries and the coasts. Today within 
this high density district the river courses 
offer a great potential to reinforce green 
environments by creating ecological 
corridors along the river. These in turn serve 
as the critical natural drainage for the high 

annual rainfall in the city. Also providing 
the much needed connectors for the flora 
and fauna between the river sources to the 
sink. The green corridors along the river 
will also reconnect the people of the city 
to its vibrant rivers. The diagrams below 
indicate the five rivers as well as the varied 
ecosystems of the city. The adjoining 
diagram clearly illustrates the possibility of 
using the open spaces along the river for 
the proposed cluster plantation techniques.
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Proposed and existing open spaces in 
municipal areas appear to be fragmented 
and sporadic as per the urban development 
sprawl.5 However one can see potential in 
connecting these open spaces by means of 
greening along roads or creeks etc. This can 
lead to fragmentation of green corridors. To 
maintain and restore the biodiversity within 
the urban limits. It is advisable to generate 
biological corridors i.e. corridors to maintain 
and preserve the ecosystem of the following 
areas so that the richness of the open 
spaces is extended beyond its limits. Hence 
linkages of various open spaces are created 
with the help of plantations to achieve these 
corridors. The impact of lack of buffer 
spaces and biodiversity in urban areas will 
be reduced by these corridors.

CONCLUSIONS 

Restorative landscapes along the river edges 
employing the cluster plantation techniques 
within the open spaces, will start generating 
transitional patterns of habitat since the 
rivers originate at SGNP as a fresh water 
body but ultimately merge into the estuarine 
ecosystems along the sea. This is very 
peculiar to the city of Mumbai. Such is the 
case of all the five rivers under consideration. 

These transitional patterns of habitat will lead 
to interspecific dominance between the flora 
and fauna both. It could be a potential tool 
to evaluate the interspecific and intraspecific 
competitions amongst the existing species. 
In addition to strengthening the existing 
ecosystems at both ends of the river, this 
in turn may also generate different patterns 
of associations amongst the species of the 
fresh water to the marine water ecosystems.
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