Urban Wetlands
Reviving Bangalore’s wetlands
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This document has been made to be used as a community resource and is meant to evolve with the
contributions and experiences of everyone working to protect lakes. Please write to us with your
contributions.
Please feel free to use, share and disseminate this document. We would appreciate being informed
about how it has been used.
Please write to us at water@biome-solutions.com or find us on Facebook here.
This document is published under a CC BY-NC-SA 2.5 IN license.
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1. What is a wetland?
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A river is more than the waters
that flow in it , the sediments
transported and the energy
embedded.
Any rivers water flow however, like
say the river Cauvery, is the sum
total of all the rain that falls in its
catchment and is not held back as
soil moisture, groundwater ,
evapotranspiration tanks or dams.
Its tributaries are magnificent, but
less appreciated are the vast
network of 'tanks' , artificial water
bodies that dot its landscape. In a
strange way these tanks hold back
the waters which would otherwise
have reached the river, yet they
create an ecology of their own
becoming natural wetlands.
Vishwanath Srikantaiah
Zenrainman
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What is a wetland?
• A wetland is an ecosystem saturated with water – either perennially or
seasonly.
• Unlike other landforms or water bodies, wetlands tend to have characteristic
vegetation, like aquatic plants (see macrophytes)
• Wetlands are perhaps one of the most biodiverse ecosystems as they are
home to birds, fish, reptiles, ambhibians, insects and many plant species as
they provide spaces for roosting, nesting and feedings, as well as s refuge
during extreme weather conditions.
• Wetlands also form corridor or stepping stone habitats that support the
migration of species, including waterbirds and marine mammals.
• Wetlands can be freshwater, brackish (partly salty), or saline (very salty).
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What do you think of when you imagine wetlands?
• Do you imagine mangroves? Or perhaps the Sunderbans? Or even the
Everglades?
• Think of the Dal Lake in Kashmir. Its boatmen weave local weeds into floating
mats, or floating weed gardens. Over the years these gardens have become
robust and are ideal for growing fruits and vegetables! Farmers grow everything
from cucumber to turnip, radishes to carrots, melons to tomatoes and pumpkins!
• In Manipur, phumdis are large iconic wetlands.
• Can you imagine a wetland in the heart of your city – in a lake amidst apartments,
offices, roads and parks?
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Mangroven, by dronepicr/Flickr

This is a wetland, on the left.
But so is this in the picture below !
Wetlands are as much a part of our urban
context as they are in our wilder regions.
Wetlands are integral to our urban lake
ecosystem and vital to the good air and
water of our cities.
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Wetlands, the kidneys of our city
• A wetland in an urban lake is a part of the water body that breeds a
high density of aquatic life, and typically uses up the nutrients in the
lake and enhances the water quality of the lake. The sewage entry
into many tanks tends to naturally foster wetlands if nutrient levels are
high. Some lakes have wetlands incorporated into their design.
• Crucially, wetlands store water and transform nutrients and like our
kidneys, they filter the water they hold, because as water moves
through a wetland, they or their roots ‘pick up’ the nutrients,
sediments and pollutants, cleaning the water in the process.
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The wetland. Water and fodder.
The middle class urban
imagination tends to see the
tank as a lake or water body,
almost like a swimming pool. In
reality it will always have
nutrients and plants. A true
wetland.
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Why, more than ever, we need urban wetlands
today
• Our city’s lake and water networks traditionally helped regulate
our microclimates and local environmental conditions.
• Over time, these networks have become encroached, and
increasingly fragmented. In many parts, entire catchments have
been transformed by the urban spread.
• As a result, we have increased sewage and wastewater
problems. We have flooding. We are faced with severe water
pollution.
• Urban wetlands can help bring back the natural flow of things,
and help restore our lakes’ quality and health.
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Wetlands can be
spontaneous or
engineered.
In Bangalore, we often find a
spontaneous or natural
growth of vegetation in our
tanks when sewage is piped
into them, and we find that
when water filters through
this vegetation, it tends to
improve the water quality.
This has pushed us to think
about engineering wetlands,
to clean our lakes and tanks.
Let us look at engineered
wetlands and then move to
spontaneous wetlands.
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Engineered wetlands can be either static or floating.
Static wetlands tend to be built at the inlet of the lake or tank, as is
the case with Jakkur Lake.
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This is Jakkur Lake
It has a 7
acre
wetland
towards its
inlet.

This wetland consists of a
reed bed followed by an
algal pond and a bund that
separates it from the main
body of the lake.

Every day, 8 to 10 MLD
of treated wastewater
from the STP passes
through the wetland
and into the lake. 14

In Jakkur lake, a mix of treated wastewater from the adjoining STP
and storm water (usually with some sewage mixed in it) enters
the wetland. The wetland is separated from the main portion of
the lake by a stone bund.
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And this is Soul Kere

It has a 100 KLD STP
abutting the lake and
treated wastewater
flows into the lake
through the naturally
existing wetland.
There is a plan to
construct a polishing
pond and reed bed for
the water to pass
through before it
enters the lake.
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Floating wetlands

are placed across
the lake, from the
inlets to the outlets.

Floating wetlands
are advantageous;
they can be moved
around the lake
depending on
where they are
most needed, for
e.g. at sewage
inlets.
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This is Hebbagodi Lake, in Electronic City

Everyday, around
3MLD of raw sewage
enters it, with some
upstream
bioremediation.
There are 400 floating
wetlands in the lake
placed near the shore
line and at the outlets.
This lake even entered
the record books for
the largest floating
island post
rejuvenation.
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This is Puttenahalli Lake

Earlier, one-third of its
area was been
earmarked for a
constructed wetland.
This was difficult to
maintain and then
around 70 floating
wetlands were
introduced at the inlet
and in the lake.
Colleges like BMS
work with lake groups
to measure its lake
quality, and for other
environmental and
social initiatives.
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Floating wetland pic
In Puttenahalli Lake or Hebbagodi Lake, we find floating wetlands,
placed across the lake, from the inlets to the outlets.
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2. Getting to know our wetlands
Understanding wetlands, forests , shallow aquifers and water is not difficult if
a beginning is made. [Our] water management challenge will also be solved
one wetland, one well, one forest at a time.
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Many of Bangalore’s rejuvenated lakes have an inbuilt wetland.
Wetlands help
1. manage our lakes’ water quality;
2. are a space for biodiversity conservation;
3. are a source for livelihoods;
4. and provide resilience against disasters, such as the breakdown of
the upstream sewage treatment plant or floods.
Let’s look at each function in the following section.
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1. Water Quality Management
• Bangalore’s lakes are full of nitrates,
phosphates, heavy metals and the like.
• Wetlands use a process called
phytoremediation to maintain the lake’s water
quality.
• Phytoremediation uses plants to remove,
degrade or contain the contamination
present in soil, sludge, sediments, surface
water or groundwater.
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2. A space for biodiversity conservation
Wetlands are considered the most biologically diverse of all
ecosystems. They are home to a wide range of aquatic plants, as
well as bird, fish, insects, amphibians and reptiles!
There is immense environmental and social value in biodiversity.
Wetlands with a healthy biodiversity provide essential services
from providing and purifying water, acting as spawning and
nursery grounds for fish, providing a refuge for animals in times of
drought and providing recreational and cultural benefits.
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Following the principles of phytoremediation, and using
constructed wetlands we can treat the water in our lakes.
Here are some common macrophytes, or aquatic plants.
Here’s also a detailed list of aquatic plants.
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Types of Macrophytes, or aquatic plants

Chinese Umbrella

Cyperus Grass
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Canna
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Water Hyacinth
When not controlled, Water Hyacinth
can quickly grow and cover entire
ponds and lakes. It then affects water
flow, blocks sunlight and can provide
a breeding place for mosquitoes and
other disease-carrying insects in
stagnating water in shallow areas.
But, Water Hyacinth roots also
absorb important pollutants like lead,
mercury, and strontium, and
carcinogenic organic compounds.
Water hyacinth plants are also used
to make furniture, handbags, mats
and rope.
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Typha
Typha grows densely
and is known to purify
water by absorbing
nutrients in it. Typha’s
root system is very
good for stabilising
the wet banks of rivers
and lakes.
Many use Typha
leaves to weave
baskets, and it is also
sometimes used as a
natural thermal
insulation in homes.

29

Water Cabbage (l) and Vetiver (r)
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• Alligator weed is an invasive species which grows both on land and water.
Many believe that alligator weed increases milk production in their livestock.
As grazing is prohibited in the lake areas, grass cutters visit the lake
everyday and cut the alligator weed which is then used as fodder.
• Vetiver, perhaps one of the most commonly known of wetland plants grows
perennially. Vetiver roots are very valuable; they are used to make an
essential oil that has antifungal properties, they are used to make rugs and
mats, and even to repel termites. Vetiver plants are also used to bolster
embankments in areas (like along the Konkan railway) that are at risk of
landslides or mudslides.
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2. Biodiversity conservation (contd.)
• Many people visit lakes and their wetlands to birdwatch and for
photography, and by doing so contribute to the local biodiversity
count, identify new species or note missing species, and help in
understanding ecological changes.
• See https://birdcount.in/ebird/ where many birdwatchers
maintain bird records.
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Bird Censuses are carried out in some lakes, and record the

• The number of species roosting
• The number of migratory birds visiting
• And the number of species of birds nesting in the wetland and around
the lake.
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A Spot Billed Pelican spotted at one of our lakes.
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A Purple Heron flies home to nest on a wetland.
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A Purple
Moorhen
contemplates
her day at the
wetland.
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While an Indian Cormorant meditates.
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3. Livelihoods
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3. Livelihoods
Livelihoods.
Wetlands also support and sustain many livelihoods.
Grass cutters come daily from nearby villages to cut
grass, alligator weeds and other reeds which are
used as fodder for livestock. Grasscutters do not
disturb the local bird habitat.

The vibrant biodiversity of the wetlands provide
livelihoods. As macrophytes grow in waste water
they improve the water quality, and their growth in
turn provides bio mass and roosting spaces for
birds/reptiles. That growth in turn provides
livelihoods - grass cutting, basket making, fishing…
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3. Livelihoods (contd.)

Fishermen are assigned to lakes by the
Fisheries Department and fish from the
wetland/lake and then sell them. In some lakes
fishermen are involved in cleaning wetlands and
removing unwanted or overgrown weeds
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3. Livelihoods (contd.)
Fishermen
release fishlings
into the lake.
Wetlands help
maintain the
water quality
that lets the fish
population to
thrive.
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3. Livelihoods (contd.)
Gardeners are normally employed by the local
lake group or the government to maintain the
lake. They are responsible for landscaping,
garbage removal and regular cleaning of the lake,
the wetland, the inlets, outlets and drains. They
compost reeds and weeds not taken by
grasscutters.
Many of the wetlands reeds can be used for
fodder, for insulation (reeds like Typha and
Cyprus), for compost and for local craftwork.
Janastu is an NGO working to build local
livelihoods using reeds and regularly conduct
workshops.
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Livelihoods:
A Grasscutter’s story

We see each other ever so often, at the lake. One day, we speak.
Every day he comes with his sickle in the evening. A little hard of
hearing. The world and his immediate family seems to have done
him wrong or so he says. He works quietly for 3 hours. There are
many people walking around. No one talks to him.
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Livelihoods:
A Grasscutter’s story

This is the alligator weed . Hongoney
soppu in Kannada or Alternanthera
philoxeroides. It grows in shallow water,
and one type of this plant
(Alternanthera sessilis) is for human
consumption, the other is used as
fodder.
The nutrients in the wetland coming
from sewage leave a faint disagreeable
odour but they help this plant grow
vigorously.

It takes four trips, but at
the end of the day, our
friend heads home with
a heavy load.
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3. Livelihoods (contd.)
Urban wetlands can
also support urban
livelihoods. People
can use the reeds
harvested from the
wetlands to produce
beautiful products.
This is a photo of
basketweaving from
wetland reeds,
organised by
MAPSAS.
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3. Livelihoods: contd
• For more details about the reed
making workshops
https://www.deccanherald.com/c
ity/keeping-lake-alive-weaving678511.html
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3. Livelihoods (contd.)

Janastu is another NGO that also works
with communities to improve their
livelihoods using wetland reeds. For more
details about Janastu
http://biometrust.blogspot.com/2018/05/pr
oducts-made-with-typha-and-other.html
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4. Resilience and Flood Control
• Wetlands can also provide immense water storage benefits. They act
as natural sponges, by soaking up and holding water until it can seep
into the ground. Wetland vegetation also slows the water flow and
slowly releases it into nearby streams and lakes. Wetlands also slow
down erosion rates.
• Wetland vegetation can help reduce pollutants in case of upstream
STP breakdown by sediment trapping and nutrient removal.
• As a result, they can also help prevent floods, especially during
adverse weather events!
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Afforestation around the catchment also prevents soil erosion and
can contribute towards soil stability.
Local communities can actively participate in afforestation drives!
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4. Engaging with our Wetlands
Maintaining Wetlands

One set of people want the plants removed, so that there can be water and
fish and perhaps boats. The other set wants plants and fodder and
biodiversity. The third set is indifferent, apathetic and curses the government.
How do we work together?
Activities, Actors, Outcomes
What we can do, and how.
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The legal and institutional framework
• The 1971 Ramsar Convention formalised wetlands as protected areas.
Since then wetland protection has gained significance both nationally and
locally.
• In India the 1986 Lakshman Rao Committee emphasised and
recommended wetlands protection, for Bangalore’s lake/tank ecosystem.
• In 2010, The Ministry of Environment and Forests (MoEF), which has the
primary responsibility of managing lake ecosystem, notified The Wetlands
(Conservation and Management) Rules, 2010.
• These rules ensure better conservation, management and prevent
degradation of existing wetlands in India. The rules prohibit the conversion
of wetland, waste dumping and discharging untreated effluents into
wetlands and regulate the withdrawal of water, recreational activity,
dredging and construction of permanent structure within 50m of the
wetland.
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Karnataka specific laws
• The Karnataka Lake Conservation and Development Authority Act, 2014 is there to
• to protect, conserve, reclaim, regenerate and restore lakes to facilitate recharge of
depleting ground water by promoting integrated approach with the assistance of concerned
Government departments, local and other authorities;
• to exercise regulatory control over all the lakes within the jurisdiction of all the Municipal
Corporations and Bangalore Development Authority including prevention and removal of
encroachment of lake area and its natural drainage system.
• to prepare a plan for integrated development of lakes and to improve and also to create
habitat of wetland for aquatic biodiversity, water birds and aquatic plants controlling
pollution of lakes from sewage and other industrial effluents.
• to encourage participation of communities and voluntary agencies and to launch public
awareness programmes for conservation, preservation and protection of lakes.
• The KLCDA has now been replaced by the KTCDA.
• Other laws on wetlands can be found here.
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Integrating wetlands into planning
• Wetlands, in combination with waste-water treatment plants, are a good way of
reviving the tanks in the city. The example of Jakkur lake is a possible starting
points for an integrated approach to manage water in the city with wetlands
playing an important role.
• Here waste-water treated to secondary standards are then allowed in to the
wetlands which remove nitrates and reduce Total Suspended Solids, thus allowing
for it to fill the water body. In turn , the lakes allow for fishing and recharge the
surrounding aquifers.
• Remedied waste-water from the city can be further treated in the wetlands and
used for agricultural purpose.
• Integrating wetlands into the master plan and the urban fabric of cities is the need
of the hour and that would be water wisdom.
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Who’s responsible?
• Wetlands are maintained by multiple stakeholders from the local
residents. living around the lake, to the grass cutters, fishermen
and gardeners who derive their livelihood from the lake, to
researchers and academics to study this local ecosystem, to the
government and local authorities!
• With respect to How do we identify the expectations of every
stakeholder, and then group,
• Working together helps effectively maintain our wetlands.
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Laws, institutions and stakeholders
• The lake and wetland community consists of the residents who live
around the lake, people who work in the lake and who derive
livelihoods from it to its patrons, who use it for various purposes.
• Management frameworks need to address the diverse expectations of
each group (and its stakeholders) and to harness individual interests
so that the larger purpose of the wetland is preserved, while
addressing individual needs.
• Maintaining the wetland is critical to ensuring the harmonious use
and purpose of the wetland, particularly to avoid tradeoffs between
them.
• MoUs help define objectives, roles, responsibilities and obligations of
each stakeholder and other terms like schedules, activities etc.
• Dialogue between stakeholders is key!
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Who can engage with a wetland?
• Anyone can engage with their lake’s wetland, and roles and
responsibilities for protecting the ecosystem are spread across
stakeholders.
• A good management framework allows different groups to work
in consonance.

Lake groups
and local
residents

Lake
Administrativ
e authorities

People with
lake
dependent
livelihoods

Labs,
colleges,
schools, labs
and NGOs

Citizens
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Some roles: Citizens and local communities
• Organising and mobilizing resources, whether human, financial
or institutional and bringing everyone together
• Implementing or executing activities associated with wetland
maintenance and other developmental activities
• Getting permissions/approvals from government institutions for
various activities
• Engaging community members/volunteers/artists/craftsmen in
various activities
• Creating awareness on the importance of wetlands
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Roles: Grasscutters, Fishermen and
Gardeners
• Grasscutters cut grass, alligator weeds and other reeds which
are used as fodder for their livestock
• Fishermen, apart from fishing, also cut weeds, and may also
remove plants or macrophytes along the periphery of the lake
water body.
• Gardeners are responsible for the cleanliness of the lake and its
environs. They remove garbage such plastic, paper, bottles,
glass etc. and regularly clean the lake and its surroundings.
They also cut and compost weeds and grass.
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Roles: continued.
• Research and Educational institutions have played significant
roles in the design of wetlands. They have brought technical
inputs where required and also play a role as labs for water
testing.
• Government and administrative authorities provide
approvals/permissions, and regulate activities.
• Civil society organisations also help mobilize financial, technical,
community support and introduce ecological perspectives.
• The private sector can support these initiatives financially.
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5. Some Activities
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All our lakes are alive and the health of the lake
and its ecosystem is closely linked it’s water
quality
As citizens we need to be alert to changes in the
lake - a simple activity like walking around the
lake can give us visual cues to the lake’s health.
For example, are the plants thriving? Is there a
smell? Can I see fish in the lake? And what
about birds? Is the lake water changing? Is there
an unexpected source of water coming in? Could
it be sewage?
We use a range of water quality parameters to
measure lake water quality , such as BOD, COD,
PH, TDS etc. Regular tests can be done using
the FFEM kit.
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We monitor the health of the wetland and the lake so we
can take appropriate measures when the water quality
drops, and so we can communicate any issues with
stakeholders upstream or downstream.
Anyone can monitor – from lake groups, to lake
administrative bodies like BBMP/BDA, or local colleges,
schools, labs.
Sample, test and monitor (from the inlet, outlet and the
centre fo the lake) the water quality once or twice a
month. Testing parameters.
You could do this in-situ using a test kit, or at a lab, or
even conduct a visual check (check for a smell, or
frothing, or discolouration of the water)
Record your results in a log book or on an online
platform. To share, you could write up a report for the
public lake dashboard.
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Activities
• We need to regular monitor, clean and maintain our wetlands
• Trim, remove dead plants and remove floating macrophytes –
this improves the nutrient intake of wetlands and reduces nitrate
and phosphate levels in the lake.
• Use aerators, which increase the levels of dissolved oxygen
(DO) levels in the lake
• We afforest in and around the catchment area, this helps the
lake retain water and provides flood control measures.
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Cleaning the wetland and lake
• Daily:

• We need to remove garbage such as paper or plastic floating in the wetland.
• Aerators should be used daily to increase levels of dissolved oxygen (DO) in the water.

• Monthly:

• Inspect and remove unnecessary plants and other debris and clear the pipes or water
pathways of soil, garbage or other detritus.
• Trim overgrown reeds, inspect for algal blooms.
• Remove floating macrophytes, and keep 5-6 ft of alligator weed/water hyacinth around
the shoreline

• Quarterly

• Clean the silt traps.

• Regularly

• Ensure the catchment has enough trees to avoid soil erosion.

• Here’s a list of activities that need to be undertaken.
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Some Useful Contacts
• Friends of Lakes Bangalore
Get in touch with Biome
• One Bengaluru for Lakes
Environmental Trust at
water@biome-solutions.com
• MAPSAS
• Jalaposhan
• Puttenahalli Neighbourhood Lake Improvement Trust
• Kaikrondahalli Kere
With thanks to
• Kaikrondahalli Kere Lower Ambalipura Kere
Shri Ramprasad and Friends of Lakes, PNLIT,
MAPSAS, Jalaposhan
• Kasavanahalli Lake
And everyone engaged in
lake rejuvenation in Bangalore
• Soul Kere
under a CC BY-NCThis document is published

SA 2.5 IN license.
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A big thank you!
• M B Krishna, Sasibhushan, Dr S Subramanya, Dinesh and Gopi
from Janastu;
• BV Satish, Chief Engineer, Lakes department, BBMP, Seema
Garg, CEO, KLCDA
• MAPSAS, Dr Annapurna Kamath and Jalaposhan, Green Army,
the Forest Department (Punati Sridhar PCCF, Vasant Reddy
DCF, Ravindra FCO, PNLIT and the CSR wing of Biocon
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6. Some resources
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•

Biodiversity of constructed wetlands for wastewater treatment

•

https://www.sciencedirect.com/science/article/pii/S0925857411001807 -

•
•
•
•
•
•
•
•
•
•

•
•

(PDF) Waste Water Treatment using Water Hyacinth. Available from: https://www.researchgate.net/publication/323278568_Waste_Water_Treatment_using_Water_Hyacinth
Native, Invasive and Other Plant- Related Definitions
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/ct/technical/ecoscience/invasive/?cid=nrcs142p2_011124
Wetlands Operation and Maintenance Guide https://www.aucklandcouncil.govt.nz/environment/stormwater/docsmaintenanceguides/wetlands-operation-maintenance-guide.pdf
Integrated Wetlands Ecosystem: Sustainable Model to Mitigate Water Crisis in Bangalore
http://wgbis.ces.iisc.ernet.in/biodiversity/pubs/ETR/ETR76/sec9.html
Using Mangrove trees in Eutrophic Inland Waters by M.B.Krishna
http://wgbis.ces.iisc.ernet.in/energy/water/proceed/proceedings_text/section3/paper3/section3paper3.htm
Wetlands: Treasure of Bangalore[Abused, Polluted, Encroached & Vanishing]
http://wgbis.ces.iisc.ernet.in/energy/water/paper/ETR101/content.html#8
Contact information of Water Quality testing labs and other vendors:
http://groundwaters.in/contacts

•
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