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Chennai, 2019: The four main reservoirs ran dry. But 

the cr isis didn't start with the monsoon failure. It 

started years earlier, as lake catchments were quietly 

sold, filled, and built upon. When the rains failed, there 

was no buffer left. A city of 11 million faced the abyss.

The Wake -Up Call: A Ta le of Two Cities

 "Day Zero" Isn't a Warning. It's a Reality

Bengaluru, 2024:  A sev ere crisis was averted not just by 

government action, but by a people's movement that protected 

what was left. The BWSSB, in partnership with 9,000+ trained 

"Jalamitras" and Resident Welfare Associations (RWAs), not only 

enforced water - saving measures but also became the eyes and 

ears on the ground — reporting encroachments, protecting 

stormwater drains, and reviving traditional wells.

Source: 

Firstpost

Encroachment is the gradual erosion of lake boundaries. Community vigilance 

is the antidote.



Department What they Control Where they fail

Hydrology Department
Water quantity and quality, 

Groundwater levels, Rainfall data

They measure the water disappearing but have no power to stop the 

construction that blocked its source. They count the death. They cannot 

prevent it.

Town Planning 

Department

Land use permissions, building 

approvals, layout designs.

They measure the water disappearing but have no power to stop the 

construction that blocked its source. They count the death. They cannot 

prevent it.

Public Works 

Department

Physical infrastructure — walls, 

drains, concrete structures

They build walls to "protect" lakes. But a concrete wall creates a hard 

edge — a perfect foundation for encroachers to build against. They 

stabilize the bank but enable the theft

Revenue Department
Land records, historical maps, 

ownership documents.

Their records are often 50+ years old, undigitized, and disputed. When 

encroachment happens, they take years to prove the truth. By then, the 

lake is already gone. They hold the evidence but have no voice.

Community
Memory, traditional knowledge, 

daily presence.

They are fragmented. The wealthy want a jogging track. The poor need a 

place to live. The fisher needs clean water. No one listens to any of them. 

They are treated as users, not owners.

Why Current Approaches Are Failing?
The Cause: Fragmented Institutions



Failure 1: Conflicting Policies Failure 2: Regulatory Capture Failure 3: Alienated People

One department protects the lake. 

Another destroys it. The hydrologist says 

"this is a water body." The town planner 

says "this is developable land." The left 

hand does not know what the right hand is 

doing.

The lake falls through the cracks.

When everyone is responsible, no one is 

responsible. An illegal construction 

begins. Who stops it?

The hydrology department has no police 

power.

The revenue department has no budget 

for enforcement.

The town planning department 

approved the layout next door.

The public works department built the 

wall that became its foundation.

By the time a court order is obtained, 

the lake is already a housing complex.

The law arrives after the lake is dead.

The poor family living on the lake edge is 

called an "encroacher." A bulldozer evicts 

them. They are given no alternative.

But the wealthy developer who built 50 

meters inside the buffer zone? His lawyers 

fight for years. He stays.

The community watches this. They see the 

injustice. They lose trust. They stop caring.

The people who could be the lake's best 

protectors become its silent witnesses.

Why Current Approaches Are Failing?
THE RESULT: Three Catastrophic Failures

Five departments each hold one piece of a puzzle. But no one is holding the full picture. And 

while they argue over who owns which piece, the lake disappears.



The "Synthesis" (The Overlap): 

Urban Lake Revitalization. This is 

where decisions are made 

collaboratively, where a clear 

lake boundary is agreed upon, 

mapped, and jointly protected by 

law and by community will.

Our Solution: Th e Socio -
Ecological Synthesis (SES) 
Framework

The  Governance  System  

(Policies  & Regulations)

Urban  planning,  water  laws,  

departmental  mandates,  

development  controls . Also : 

the  legal  tools  to  evict  and  

deter  encroachers .

The  Social  System  (The  Community  

& Its  Institutions)

Local  knowledge,  cultural  values,  

livelihoods,  RWAs,  citizen  groups . 

Also : the  social  fence  that  prevents  

encroachment .

The  Ecological  System  (The  Lake  &

 Its  Catchment)

Hydrology,  water  quality,  biodiversity,  

NBS . Also : the  physical  boundary  that  

must  be  defended .



Community at the Core: The First Defence

Historically, Indian lakes (tanks) were community - managed. Everyone knew the 

boundary because they maintained it. We must revive this ethos.

Our Three Pillars of 

Community Engagement 

Jalamitra 2.0 (The Boundary Guardians): Train local "Lake 

Champions" not just in conservation, but in using simple 

GPS tools to map the lake's full tank boundary as per old 

revenue records. They become the first responders to any 

new encroachment attempt.

The "Rainbow Drive" Model: This Bengaluru community didn't 

just save water; they protected their local lake by forming a 

trust that legally owns and maintains the adjacent park, 

creating a buffer that no builder could touch.

Inclusive Rehabilitation: For those living on the lake edge out of 

necessity, the solution is not a bulldozer. It's dialogue, 

alternative housing, and skill - building in lake - related livelihoods 

(fishing, eco - tourism, nursery management) so they become 

partners in protection, not victims of it.



Integrated 
Governance for 
Lake Boundary 
Protection

Establish "Lake Cabinet" / Tatkal Samiti: A 

mandatory, district - level committee with 

representatives from all relevant 

departments, the revenue department 

(for land records), police (for enforcing 

eviction), AND community - nominated Lake 

Champions. This creates a single platform 

for rapid response to encroachment.

The "Red Line" Policy: Use modern GIS 

and old revenue maps to digitally 

demarcate the Full Tank Level (FTL) and 

buffer zone once and for all. This "Red 

Line" is integrated into all town planning 

records and is non - negotiable. Any 

construction within it is automatically 

illegal.

Reform Town Planning (TP) Schemes: 

Mandate a "No Net Loss" and "No 

Boundary Shrinkage" policy. Stop the 

practice of reducing lake areas through 

formula - based land deductions. The 

lake's historical boundary, as per 

revenue records, is the only legal 

boundary.

Multiple departments, no 

single body responsible for 

the boundary. Encroachers 

exploit this confusion.Source: AI 

Generated

Our SES based Solution



Before After

ÅJakkasandra Lake, Bengaluru: Official rev enue 

records and urban local body maps had a 

defined lake boundary. Yet, as the lake dried over 

years, the absence of real - time monitoring and 

coordinated enforcement allowed 

encroachments to creep in — initially as 

temporary structures, later solidifying into 

permanent constructions. The “Red Line” policy 

would have prevented this by embedding the 

legally vetted boundary into all departmental GIS 

systems and enabling rapid, multi - agency 

response before encroachments become 

irreversible.

Source: Google earth 

Pro



Zones of Lake’s Buffer (Source: Guidelines to sustainable planning and restoration of lakes)



Designing Lakes as Inclusive Public 
Spaces

Zone A (Conservation Core): The water body itself. No access. Legally protected.

Zone B (Community Edge -  The Social Fence): A vibrant, open - access area with "baithaks" 

(sitting areas), spaces for local markets, and cultural performances. This constant human 

presence is the best deterrent against illegal dumping or construction.

Zone C (Livelihood & Recreation): Boating, food kiosks run by local SHGs. These create 

economic stakeholders who have a direct interest in keeping the lake boundary intact.

Physical, Yet Natural, Barriers: Instead of a concrete wall (which can be built against or over), 

use bioswales, dense native thorny hedges, and shallow planted wetlands at the edge. These 

create a natural, permeable, but difficult - to - encroach - upon boundary.

An abandoned lake edge invites encroachment. A living, breathing edge defends itself.

Our SES Based Design Solutions

Source: AI 

Generated



Zone Definition Width Functions / Activities Vegetation / Design Elements

Zone A Lake (Conservation Core) –
The water body itself. Strict protection –  

no access, no construction.

Existing aquatic plants (e.g., water lilies) retained; no new 

plantations inside the water.

Zone B
Waterfront + Middle Zone 

(Ecological Buffer)

Waterfront: 15–

22.5 mMiddle: 15–

20 m(Total 

combined width: 

30 – 42.5 m)

-  Biodiversity restoration -  Flood control -  

Limited pedestrian paths ( ҖмΦу Ƴ ǿƛŘŜύ-  No 

mechanized logging -  Minimal impervious 

surfaces ( Җнл҈ ƛƴ ƳƛŘŘƭŜ ȊƻƴŜύ-  

Fertilizer - free strip along lake

Plant suggestions (native Indian species):• Vetiveria 

zizanioides (khus) –  bank stabilisation• Typha 

angustifolia (narrow - leaf cattail) –  natural 

filtration• Phragmites karka (common reed) –  wetland 

edge• Ficus racemosa (cluster fig) –  native tree for 

shade• Syzygium cumini (jamun) –  fruit tree, wildlife 

support• Bambusa bambos (thorny bamboo) –  natural 

barrier• Calamus spp. (rattan) –  dense thicket where 

needed• Groundcovers: Ipomoea pes - caprae, Cynodon 

dactylon (doob grass)

Zone C

Outer Zone (Community 

Edge + Limited 

Construction)

7– 15 m

-  Temporary vendors (rehdi, food stalls) -  

Recreational activities (walkways, small 

plazas) - Construction allowed only up to 

20% impervious surface (per the paper) -  

Access roads, parking, and low - impact 

structures

-  Porous paving for parking -  Native tree avenues 

(Azadirachta indica, Millettia pinnata) -  Vendor kiosks 

designed to be movable / temporary to avoid permanent 

encroachment -  Seating (baithaks) integrated with 

landscaping



Nature - Based Solutions (NBS) 
in Action

Catchment - Scale Runoff Control 

(Recharging the Defense): Use GIS to map 

the entire lake catchment. Identify 

"intervention points" for gabions and check 

dams. These structures slow sediment flow 

and also physically demarcate the drainage 

channels that feed the lake — protecting 

them from being filled and built over.

Edge Preservation with Ecology (The Living 

Wall): Use coir logs, native wetland plants, and 

bamboo piling to stabilize banks. This is not just 

good ecology; it creates a soft, green edge 

that is physically difficult to build upon. 

Encroachers prefer a hard, defined edge they 

can extend. A living edge is ambiguous and alive.

Phyto - rid STPs (Creating Local Owners): 

Decentralized STPs, managed by the 

community, create a direct stake in the lake's 

health. The community that treats its own 

water will fiercely protect the lake that 

receives it.

Our SES based 

Solution

Source: AI Generated



Lak e Ontario, Canada: 

The shoreline is managed by a 

complex web of public trusts and 

community organizations. There is 

no single point of failure. Lesson: 

Distributed ownership creates 

distributed vigilance

Gan eshpuri Community - Led Restoration, 

India:

 Women's groups didn't just clean the lake; 

they fenced it with native plants and now 

patrol it. They have become the informal, 

yet most effective, guardians against 

encroachment and pollution. Lesson: When 

the community benefits, the community 

protects.

Putrajaya Lake, Malaysia: 

The lake was designed before the 

city. Its boundaries were fixed 

from day one and integrated into 

all planning. No encroachment. 

Lesson: A pre - defined, legally 

sacrosanct boundary is the 

foundation of all else.

Learning from the 
World:  Inspiring 

Case Studies

Putrajaya Lake

Source: Sustainable Management of Lakes in Malaysia



Feasibility & Scalability: From Pilot to Policy

ÅUses Public Data: Our proposal relies on publicly 

available datasets — Census data, satellite imagery 

from NRSC, and most importantly, old village 

revenue maps (cadastral maps) available with the 

district administration. These maps already show 

the original lake boundary.

ÅLeverages Existing Laws: It doesn't require a 

completely new law. It uses existing ones (The Indian 

Easements Act, State Irrigation Acts, Wetland Rules) 

that already protect water bodies, but have been 

ignored. Our framework provides the mechanism 

for enforcement.

ÅBuilds on Success: It scales up proven models like the 

Bengaluru Jalamitra and the Rainbow Drive 

community initiative, giving them a legal and 

technological toolkit to fight encroachment.

ÅPhase 1 (Pilot -  The Legal Boundary): Select one 

encroached lake. Use revenue maps to digitally 

redraw the FTL. Form the Lake Cabinet. Evict one 

major encroacher as a test case and a warning.

ÅPhase 2 (City - Wide -  The Social Fence): Use the 

pilot's success to create a city - wide "Lake Boundary 

Atlas," integrated into the Master Plan, and launch a 

massive Jalamitra 2.0 program.

ÅPhase 3 (National Scale -  The Template): Develop a 

national template for "Urban Lake Protection and 

Adjudication" that any city can use to settle 

boundary disputes permanently.

Argument for Workability Scaling Strategy



The "How": A Phased Implementation Pathway

Step  2 : Co - Design  & Quick  Wins  (Months  6 -

12 )

Action : Design  NBS  interventions . Serve  notices  

on major  encroachers  using  the  new  "Red  Line ." 

Implement  quick  wins  (cleaning  drives,  planting  the  

boundary) .

Output : A co - signed  "Lake  Revitalization  Action  

Plan" and  a  visible  demonstration  of  legal  intent .

Step  3 : Implementation  & Eviction  (Year  2 -

3 )

Action : Implement  NBS  (reed  beds,  sponge  

parks) . Execute  eviction  orders  for  illegal  

structures,  with  rehabilitation  plans  for  the  

landless . Train  Jalamitras . Initiate  livelihood  

programs .

Output : Visible  ecological  improvement,  a  

physically  reclaimed  lake  edge,  and  empowered  

community  groups .

Step  1: Diagnosis  & Demarcation  (Months  

1- 6 )

Action : GIS  mapping  of  catchment . Digitization  

of  historical  lake  boundary  from  revenue  

records . Community  meetings  to  identify  

encroachment  history  and  form  "Lake  Cabinet ."

Output : A legally  vetted,  digitally  mapped  "Lake  

Red  Line" and  a  baseline  "Lake  Health  & 

Encroachment  Report  Card ."

Step  4 : Monitoring  & Institutionalization

 (Ongoing)

Action : AI- based  satellite  monitoring  for  new  

encroachments . "Lake  Cabinet"  meets  quarterly . 

TP  schemes  are  reviewed  against  the  "Lake  Red  

Line ."

Output : A self - sustaining  socio - ecological  system  

with  a  permanently  protected

        boundary .



A Financing & Sustainability Model

For long - term sustainability, funding must be diversified:

Public Funds (The Foundation):  

Government budgets for core 

infrastructure (sewerage diversion, 

large - scale desilting) and the salary 

of a Lake Cabinet coordinator and a 

legal officer to handle encroachment 

cases.

Community Contributions (The Equity): 

RWAs and local businesses can 

contribute through a "Lake Cess" for 

maintenance of the public spaces they 

now enjoy, and for a "Legal Defense Fund" 

to fight encroachment cases in court.

Fines on Encroachers: A dedicated fund 

from penalties levied on illegal 

constructions, reinvested into lake health.

Treated Water Sales: Sell high - quality 

treated water to nearby industries.

Livelihoods: Income from sustainable 

fishing and eco - tourism funds a 

community - managed lake trust.

Market - Based Mechanisms (The 
Revenue):



Conclusion: A Call for a New Water Ethic

The Opportunity: This framework can transform our urban lakes from neglected, encroached - upon 

liabilities into vibrant, resilient, and equitable "Blue - Green Arteries." It’s time to stop managing loss and 

start reclaiming our commons.

The "Day Zero" crisis is not a problem of engineering; it is a problem of governance, memory, and 

will. Encroachment happens because we forget what belonged to everyone, and because the 

community is not empowered to remember. Our proposal, the Socio - Ecological Synthesis, offers a 

new paradigm — one where:

Hydrology meets History (old revenue maps).

Town Planning respects Traditional Boundaries.

Nature - Based Solutions are powered by Community - Based Vigilance.

Source: AI Generated
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