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Foreword

Cities and rivers have an intrinsic relationship. Traditionally, the rivers have been at the centre
of various cultural, religious, livelihoaelated, and recreational avenuesadities. However,

over the years, in the pursuit for economic development cities, cities have exploited rivers
indiscriminately.Today many of our rivers are in a highly vulnerable condition.

With the rapid urbanizatiom cities all around the world, rive are extensively becoming the
dumping grounds for waste and waste water discharge. Over exploitation, in terms of
excessive water extraction for city uaed use of riverfronts for.destructiventhropogenic
activities is a common scenarifs a result othese heavy disturbances throughout the
urbanization process, urban rivers have become intensively influenced areas of human and
ecological interaction.

As the local governments struggle to kegpwith the high levels of urbarason, this over
dependence of cities on their rivers is posing a serious threat to the naturally existing
ecosystems. To further deteriorate the situation, the significant value of rivers has been
ignored by the policy makers and development expertss itleéarly understood that cities
need tobring their rivers to the heart of urban planninghe challenge is to incorporate river
management strategies within the core of planning agenda for cities, while preparation of
their development plans. Master Planbeing one such document shaping the development
of a city, shall thus mainstream river management parameters within its planning framework.

This document, is@ guid® help.city planning authoritiesin mainstreaming Urban River
Management practices liingtheir existingy Master Plans, or while preparation of their
upcomingplans. The document analyses the currgotanningframeworks for urban rivers
across the globe. It draws a comparative of the river treatment in the Master Plaasiofis
river towns.lIt finally arrives at a rivesensitive approach to urban planning, with the help of
different master plan toolsWhile the centralfocus is on the Ganga basin towns, the
document also applies to othéndianriver towns.
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Chapter 1 An Introduction to Urban Rivers

Through the ages, rivers have been the center for human existence. A vast number of earliest
and most prominent ancient cities evolved as river cultures. These have been the most
commoncentersfor human growth owing to easy availability of water soui@edrinking and

other purposes food resource, transportatiorand other basic necessities for human
existence.For instance, through the history many civilizations settled along the Euphrates
the Tigris Rivers in Mesopotamia, the Nile in Egypt, the Geniglia, the Indus in Pakistan,

and the HuangHo in ChinaAnd the practice continues till date. Someleétcurrent examples

of urban rivers include the Thames in London, the Seine in Paris, the Tiber in Rome, the Vivata
in Prague, the Danube in Budapest, the Hudson in New York, the Yarra in Melbourne, among
many others.

Thisinter-relationship between rivers and cities forms a mudiisciplinary perspective in the
development sector. The rivers have been guiding the growth of cities along their banks. At
the same time, the development within a city reshapes its rivers, thbiamlandscapes and
alters the river ecology. Moreover, the cities are heavily dependent on their rivers for various
infrastructural and developmental needs. In this process the cities have clearly harnessed,
modified, and engineered their rivers, alteriegologies and creating new landscapes, while
moving towards urbanization.
Moreover, esenthoughthe basic need of river systems for the human settlements have been
established worldwide, the critical challenge lies in the consistent failure of economikes a
societies to value rivers for their full spectrum of benefitberivers have primarily been
regarded as sources of watand pollution sinks.They have been developed and managed
for centuries, harnessed for navigation, energy and water supfdyweve, they provide a far
broader set of benefits for people and economies. These benefits inchudeexceed the
value of the water flowing down thenf.or example:
1 River floodplains can reduce the risk of floodimighin cities¢ an increasing concern in
the face of climat change
1 Rivers support the majority of freshwater fisheri@hidow cost protein from freshwater
fish supports vulnerable rural communities, enhances food security and boosts regional
economies.
1 Rivers deliver the sediment that maintaindeltas, some of the most important
agricultural regions in the world and home to a large number of people

It has been observed globally that tiveater resources are not managed in a way that
harnesses as well as protetkeir completeecosystenvalues A wide range of river benefits
still remain unknown, poorly measured or undervalu&tiese hidden values are usually not
measured or prioritized until any crisis situation arisegs pattern of neglect hasitnessed
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long termconsequenes.For example, the @or management of water supplies continues to
threaten the vitality and viability of communities, cities and countries today

As a result,lie river development projects are often undertaken without lenagge, strategic
planningor any assessment of tradeffs. Compounding the inevitable outcomes arising from
such a lack ofomprehensive plannindhe river ecosystems and the natural resources are
challenged by dramaticleclines Furthermore, partly due to river managememajorly
focused on narrow or shotterm objectivesthe infrastructureservicesrelated to the river
systemare taken care of, but the ecosystem services at largeheavily ignored

In light of the above, e essence lies in understanding thehaviourof rivers visa-vis its
urban connectDoing so will require a paradigm shift in the framework for assigning values
and managing the river systems in general.catalysethese desired changes in the value
sydems, a reframing of the policy and management structure is also desired.

This chaptedi A (4n $Rodution to Urban Rivelsies to view the river as a component of

the urbansetting, identifying thefactors of association of the river and theycgnvironment.

The base has been set by introducing.the benefits and challenges of rivers within city extents.
The current scenario of river health in Indian cities, informs. the need for river restoration
within the urban contextThe concept of river mamgment is also introducelly elaborating

upon the key terms referred under the concept.

1.1. Role ofUrbam Rivers

Urban rivers have always been._recognized for their role in serving as water resources,
protection of nature, fisheries, and provision oécreational areas with considerable
contributions to landscapdn addition to these roles, rivers also have certaiher definite
environmental, social, cultural and economic values.

Urban lversserve as a complex balance safcal-economieecological systems, serving the
culturaland religiousbeliefs, therecreational needsthe livelihood dependencieas well as
the ecological services of the riverine ecosystémparticular, ivers and theirassociated
ecosystems provide a broad range of services, including degface and groundvater,
habitat for riparian flora and faundisheries, and the regulation of flood flows. Other riverine
ecosystem services include carbon and nutrient sequesmatfiber production, and
biodiversity protection.

Many rivers are central to the spiritual identities and religious beliefs of different
communities.As per the WWF Repbron Valuing Rivers, 2018ecific rivers feature
LINE YAY Sy (f @ sSieyturdl Kéhities) aid hidmyfidsNsBial as the Mississippi in the
United States, the Magdalena in Colombia, the Nile in Egypt and the Irrawaddy in Myanmar.
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appliedto the Yangtze. Many rivers are considered sacred to various religions, such as the
Ganges River and the River Jordla@hesevalue systemsare to be protected andrestored
among the growing anthropogenic influences

The recreationafunction served byhe rivers arealsogainingimportance owing to the lack

of sufficient open spaceswithin the cities today The World Health Organization
recommended the availability of a minimum osm of green space per individual with an
ideal UGS value of 5m per capitd. However, many Indian cities fall far behind. Urban
rivers provide the essential open spaces whsehve as lung spaces for city residents. When
developed appropriately, they also serve as urban recreational spots providing an opportunity
for citizens to connect to these natural landscapes.

It is important to understand here thataghriver city has ainique relationship as well as
historical significance and functional requirement with its rivitese rivers in various cases
have also been providing the resources and services necessary for development of logies.
figure below explains the variodsnctions served byealthyurban riverecosystems
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Strategic Guidelines for River Towns

Figurel Role of Urban Rivers

IMPROVEMENT IN AIR QUALBTMkely to be observed due to denser vegetation and
transport of fresh air along the river corridor

Water bodies can have a cooling effect on their local area and so mitigate Urban Heal
effect, ensurindllCRGCLIMATE REGULATI@0, wetlands and ponds that might bg
created through river restoration along with soils and vegetation can store carbo

River landscapes are one of the most attractive landscapes, andESSHETIC QUALI
provides many benefits by drawing people to the area.

Through their contribution to surface water drainage and regulating flows, healthy rj

ecosystems can heREDUCE SEVERITY AND INSTANCES OF URBAN FEE£)@ NG

rivers, i.e. remeandering them and establishing vegetation, creating wetlands, slows &=\
flow and increases water storage capacity.

A clean view of waterfront or greens adjacent to water can lead to signifRRQPERTY]
VALUE RISRVith the continuous decrease in open spaces within cities, the value g
avaialble prominent ecosystem spaces also sees a positive impact.

well as avifauna species. It is also a suitable habitat for riparian flora. River restorati
been shown to improve the quality of water and biodiversity habitat.

Reconnecting people to the natural environment can be achieved by restoring nat
landscapes in urban settings and making th@@CESSIBLE FOR RECREATIONAL 4
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Strategic Guidelines for River Towns

Some other additionahdirectbenefits of urban river systems inclutiee following.

bodies have been found to be particularly significanitMiPROVINGIENTAL HEALT

AND WELLBEINSEpeople (by increasing happiness levels). They provide attracti

stimulating features that have the ability to restore attentiveness and inspire creat

Views of water and the sound of water have been shown to alleviate stress mo|
effectively than other types of natural setting.

@ Landscapes with water are perceived as more restorative than those without. Wj

Urban riverENSURE SOCIAL COHESION AND CITIZEN CONNE@Foved
community participation at lively open spaces having active involvement of citizen
likely to increase the social connections between people living in the area. A sens

ownership of these community spaces further ensures upkeep of these facilities b
community itself.

Rivers in an urban area also provide some indiEECONOMIC BENEEITS

Improved salesg high quality environments lead to an increase in money spent in
local businesses and also encourage businesses to settle in that area

Employment settlement of businesses in an attractive area can increase the log
employment rate

SourceCompiled by NIUA019

1.2. Urban challengeshaving a beariag @nRiver Management

It is widely known that the social and economic benefits of intensive urban growth is
paralleled with varying degrees of environmental issugsme of the serious concerns of
urban areas are related twater challenges, be it water availability for urban use or the health

of the natural water .ecosystems. These negative impacts of rapid urbanization in cities on its
rivers are multifaceted, going far beyond the usually publicized concern of water pollutio
extending to biological and structural changes in the natural state of the water channels. As
the urban- centres have expanded in number and size, the negative impacts on river
ecosystems have become more severe and widespread.

With the rapid expansionof towns and citiegopulation the physical charaeristics of the

urban space havbeencompletely alteredThe natural river channels have been altered by
straightening and creation of embankments for flood protection and to maximize the use of
land forhousing, industry and agricultural useheserivers within cities arénighly stressed

as a result of their interaction with thiefluencing factors within the city extenthestresses

make theserivers less resilient to the effects of climate changlee changes have often lead

to loss of ecological value of these rivers, created problems of flood management, changes in
the natural drainage pattern, waste water management issues, loss of naturdiv@sity as

well asloss of quality open spaces.

As per theVision Ganghdocument by cGanga and NMQfe five major degradation factors
and their anthropogenic causes have been listed in the figure below.
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