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Vulnerability in India has increased due to climate change . .
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• Climate change impacts seen more on developing countries - 90 % 

human losses reported from developing countries

• India is 7th most vulnerable country to the climate hazard 

• 27 out of 36 states are highly vulnerable to climate change impact 

• The two focus states of Gujarat and Maharashtra flood, drought and heat 

wave induced by climate change 

Source: IPCC, 2023: Summary for Policymakers. In: Climate Change 
2023: Synthesis Report. A Report of the Intergovernmental Panel on 
Climate Change. 

Latur, 2016 - Water delivered through trains during drought

Delhi Floods, 2023 – Water Treatment plants are dysfunctional; 

sewage mixing with flood water   

Chennai floods, 2021 and drought, 2019

Uttarakhand, 2023 - Cloud burst destroys city 

infrastructure and services 

Kerala floods, 2018 – Access to sanitation 

facilities
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Cities in Gujarat and Maharashtra: No Different in Facing 
Climate Change Impacts…
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Gujarat

Maharashtra

Chronically drought 
prone region with a 
frequency of once in 

every 2.5 years

• Over exploitation of ground water, 
which is further aggravated by salt water 
intrusion

• Dependent on distant water source

Frequent Urban 
flooding scenario in 
major parts of the 

cities

Kachchh Region in 
Gujarat

Maharashtra

Fluctuations in rainfalls

Kolhapur 2021Ichalkaranji 2005 Mumbai 2006

Tehsil wise rainfall of rainy season of 2005 & 2015 for Maharashtra

intensify 
both 

droughts 
and floods
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Understanding water security through the lens of service level 
benchmarking…
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Household-level 

piped water 

coverage

Improved access reduces dependence on 

public stand-posts and improves service 

equity: enable transition to daily supply

High dependence 

on surface water 

sources

Surface water sources are vulnerable to 

climate variability (Erratic rainfall - reduced 

inflows in catchment areas, seasonal shortages)

Cities with Daily 

Water Supply 

Despite strong infrastructure, cities are 

supplying water on non-daily basis

Additional burden 
on poor: Coping 

costs of non-daily 
water supply

Economical and 
public health risks 

of non-daily 
supply

Operational 
inefficiency and 
dependent on 

alternative Sources

Urban Water Service Performance in Gujarat and Maharashtra

Intermittent water supply – Invisible and Hidden Burden
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Central government’s programs and initiatives

State government’s programs and initiatives

Schemes and Programs Implementing dept at State Urban RWH / GWR Relevance

AMRUT 2.0 Urban Development Department
Rejuvenation of water bodies, urban aquifer mapping and management, promote recycle & 
reuse and rainwater harvesting to augment freshwater resources. 

Jal Shakti Abhiyan: Catch the Rain Urban Development Department
Harvest rainfall through creation of artificial recharge structures, watershed management, 
recharge and reuse structures, intensive afforestation and awareness generation.

Maharashtra

Schemes and Programs
Implementing 
department

Urban RWH / GWR Relevance

1
Maharashtra State Water 
Policy, 2019

Water Resource 
Department

Makes RWH mandatory in urban 
areas

2
DCPR-2034 (BMC) and 
UDCPR

UDD
Detailed provision of RWH and 
GWR. Ensures open spaces 
allows natural percolation

3
Urban RWH  
By-laws and Incentives 
(Municipal Initiatives)

UDD and ULBs at 
local level

ULBs mandate RWH in new 
constructions on plots of a 
certain size and offer property 
tax rebates for adoption

Gujarat

Schemes and 
Programs

Implementing 
department

Urban RWH / GWR Relevance

1
Subsidy scheme by 
GWSSB

GWSSB
Subsidies for installing RWH 
systems in urban areas

2
Gujarat State Water 
Policy

GWSSB, GWIL, 
WASMO, GWRDC

Integrated water resources 
management

3

Comprehensive 
General 
Development Control 
Regulations - CGDCR 
2017

UDD and ULBs at 
local level

ULBs mandate RWH in new 
constructions on plots of a 
certain size .

Engagement with the State departments shall be fostered to scale up the initiatives through different schemes and programs

Government initiatives in urban Gujarat and Maharashtra to scale up source 
augmentation through RWH/ GWR measures…
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CWAS’s Water security initiatives in Maharashtra and Gujarat…
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Gujarat: Integrated Approach for Climate-Resilient Water 

Management

Anjar
Gandhidham

Ichalkaranji

GandhidhamAnjar

Ichalkaranji

Assessment of 
Existing water 

Situation

Development 
of Water 

Security Plan

Implementation 
of Pilot 

Demonstrations

Scale-up and 
Dissemination

Maharashtra: Community-Led Nature based Solutions to 

become water secure and climate resilient

Rain water 
harvesting

Ground water 
recharge

Mini-piped water 
supply scheme

Sponge park 
concept
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Integrated Approach for Climate-Resilient Water Management in 
Kachchh, Gujarat
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Anjar

Geohydrological Study for 2 cities- Zone Wise Recharge Techniques

Anganwadi no-85 RWH – Group School GMC Building

Vivekanand School Urban Flood Mitigation

Anganwadi

40,000+ Litres fresh water available for 3000+ students, 

through Rainwater Harvesting in Gandhidham

56+ million litres 

groundwater recharging 

annually through GWR 

equivalent to drinking water 

for 10,000+ HHs

Augmenting water sources

Improving M unicipal Water Services

Strengthening Institutional and financial 

framework

Generating Awareness and Engagement

1

2

3

4

Jal Sanrakshan Mela – 1200+ attendees 

Ramnavami Rally in 

Anjar- 30,000+ visitors

Vikshit 

Bharat Yatra 

& Seva Setu

Engineers

Plumbers

Teachers

School Students

50+ Engineers

35+ Plumbers

30+ School 

Teachers 

Gandhidham

Action Plan developed for Anjar and Gandhidham

An assessment framework was developed, and based on the 

findings, an action plan was prepared. Various initiatives were 

undertaken in line with the action plan.

Based on the Geohydrological 

studies recharge techniques were 

developed for each city

IEC and Capacity Building Exercise

Pilot Demonstration
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Gujarat’s First RWH Theme Park, serving as educational and 
awareness platform…
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• Gujarat's first-of-its-kind demonstration park dedicated to 

rainwater harvesting and groundwater recharge

• Serves as educational and awareness platform promoting 

sustainable water conservation practices
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Traditional methodHousehold RWH, Bio swales and GWR  structure RWH systems

School students at RWH theme park

• City-Level Groundwater Recharge Plan is developed to 

address challenges, such as depleting water levels, 

deteriorating quality and flooding during rainy season

• Considering the Geohydrological characteristics of each 

management, specific locations for appropriate recharge 

techniques have been identified

Rainwater Harvesting Theme Park @ Adisar Park, Gandhidhaam

Resistivity survey for borewell locations 

Work in progress GWR structure

USD 3,50,000 budgeted by state government in 50+ 

ground water recharge structures

City level scale up plan for Ground water recharging
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Gandhidham – on a pathway to move to daily water supply at pilot 
location
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Understanding 
Existing System

Strategy 
Development for 

Trial Run

Conducting 
Trial Run

Quick Action 
based on trial 

run

Development of 
detailed plan

Step 1: Gandhidham Area Selection:

2B

Dependence on a Single Water 

Source for the 2B Command Area

Strategic plan to transition from Non-daily to daily water supply

Ward 2B HW command Area Coverage

Sr. No Supply Zone Area Name Nos of HH Tentative population
Zone Population 

(Tentative)
Remarks

1 TDX, CAX, Janta

TDX (12 wali) 394 1970

3600CAX (6 wali) 200 1000

Ward 1 Janta 126 630

2 SIX, SGX, 2B

Ward 2B (Partial) 108 540

1895SGX (2B Janta) 112 560

SIX 159 795

3 3A, 4A, Vandana
Ward 3A (Partial) 168 840

1005
Ward 4A (Partial) 33 165

4 2B Eye Hospital Ward 2B (Partial) 353 1765 1765

5 CBX, SEX, THX

SEX 116 580

3105CBX 432 2160

THX (Partial) 73 365

6 3A Maitri Road Ward 3A (Partial) 257 1285 1285

7 4A Block- SVF, 4AF
Sindhu Varsha 108 540

1175

tentative (this area has 

dense LIG housing so 
plots are subdivided)

4A/F 127 635

8 TRS, 4A, IFFCO- 4A

iffco society 56 280

3285

only TRS comes in 2B 

HW command area. 
other part is partially 
supplied from HSR. need 

clarification on supply 
part

TRS 186 930

Ward 4A (Partial) 415 2075

9
CCX, SCX, SDB, 

THX*, Z Bunglow

CCX (9 wali) 240 1200

3145

SCX 106 530

SDB 180 900

Z Bunglow 68 340

THX (Partial) 35 175

10
SBX, SAX, TBX, TAX, 

64 BAZAAR DAZ

SAX 144 720

2280

TAX 80 400

SBX 96 480

DAZ 20 100

TBX 84 420

BAZ (64 Bazaar) 32 160

Total 4508 22540 22540

 
Area Supply Time 

CBX, SEX, THX 6:00 am to 6:30 am 
2B eye Hospital 6:30 am to 7:00 am 
4A Block- SVF, 4AF 7:00 am to 7:30 am 
TRS, 4A, IFFCO- 4A 7:30 am to 8:00 am 
3A Maitri Road 8:00 am to 8:30 am 
SBX, SAX, TBX, TAX, 64 BAZAAR 8:30 am to 9:00 am 
CCX, BCX, SDB, THX, Z BUNGLOWS  9:00 am to 9:30 am 

TDX (6 Wadi), CAX (12 Wadi), Janta 9:30 am to 10:00 am 
SIX, SGX, 2B 10:00 am to 10:30 am 
3A, 4A, VANDANA 10:30 am to 11:00 am 
Rationale:  

• Uniform supply in each area  

• Avoid odd hours of supply 

 
Area Supply Time 

CBX, SEX, THX 12:00 pm to 01:30 pm 
2B eye Hospital 01:00 pm to 02:00 pm 
4A Block- SVF, 4AF 02:00 pm to 03:00 pm 
TRS, 4A, IFFCO- 4A 03:00 pm to 04:00 pm 
3A Maitri Road 04:00 pm to 05:00 pm 
SBX, SAX, TBX, TAX, 64 BAZAAR 05:00 pm to 06:00 pm 
CCX, BCX, SDB, THX, Z BUNGLOWS  06:00 pm to 07:00 pm 

TDX (6 Wadi), CAX (12 Wadi), Janta 07:00 pm to 08:00 pm 
SIX, SGX, 2B 08:00 pm to 09:00 pm 
3A, 4A, VANDANA 09:00 pm to 10:00 pm 
Rationale:  

• Uniform supply in each area  

• Avoid odd hours of supply 

Supply plan Option 1

Supply plan Option 2

2B ESR Command Area Details

2B HW

* Multiple Connections, ^overlap- need to understand supply source

Day 1 Supply Zone

TDX (12 Wadi), CAX (6 
Wadi), Janta

SIX, SGX, 2B

3A, 4A, VANDANA

2B eye Hospital+  College 
area*

CBX, SEX, THX

3A M aitri Road

4A Block- SVF, 4AF

TRS^ , 4A, IFFCO- 4A

CCX, SCX, SDB, THX, 
Z bungalow^

SBX, SAX, TBX, TAX, 
64 BAZAAR, DAZ

Day 2 Supply Zone

Day 3 Supply Zone

Day 4 Supply Zone

2B overlap*

Water 
Source

Storage 
Capacity

Service at 
HH Level

Operations 
and 

Distribution 
Network

2B Headworks

15

IDEA for Phase II trial run – WATER SUPPLY AT ONE GO TO ALL ZONES

HSR
GL

PRE-REQUISITE

Additional Source

Supply Schedule

GWSSB

Metering at 

2B intake

GdMC

Repair 

Leakages

GdMC

Approach GWSSB to 

reschedule supply time

~ 13 km distance

1.5 hrs to reach

GL

2B Sump

2B ESR

Both- sump and ESR to be full before 

the regular GWSSB supply starts

Citizen Level – Awareness and Sensitization
• Removal of booster pumps

• Preventing wastage of water
• Public awareness on transit ioning from the old to 

the new network

• Adopting appropriate storage and usage 

pract ices
• Understanding the benefits of improved and 

regular water supply

Supply starts post mid night

Suggest time of supply to 

start – 4:30 am
1

Flow meter

2

Approach GWSSB to provide one time 

additional supply of 26 LL

Water required for dead storage in 

supply network (pipeline)

Restrict tanker supply or install Flow meter at 

outlet

Municipal Tanker supply

Flow 

meter

Both- sump and ESR to be full before the 

regular GWSSB supply starts
3

Open all valves of the command 

area simultaneously

4

Capacity building of Valve man 

and operators

Complex valve operation system 

with overlapping areas

Supply water from 6:30 am to 7:30 

am to each HH

5

Supply to each HH at the same 

time slot

• Booster pump installed

• Pressure variation
• Odd supply timings

PRE-REQUISITE

Challenge Approach Action

During the trial run – Bucket survey required to be 

conducted by GdM C at regular interval

Actions required by various agencies before Phase II Trial Run 
(by 9th February 2026)
Sr. No Activity Details of Actions Responsibility

1
Water source 

augmentation

- GdMC should send a formal request to GWSSB for augmenting additional 5-6 MLD water source to Gandhidham based on

the round table meeting along with change in schedule of water supply

- GdMC is planning to develop a pumping/extraction borewell at the 2B HW, which will further contribute to increasing the

available water quantity

GdMC and

GWSSB

2
Water metering at 

WDS

- Installation of a flow meter at the 2B sump on priority to enable accurate measurement of water quantity received from

GWSSB at 2B HW, to run the trail phase II

- Install flow meter at all HW to enable accurate measurement of water received

GdMC

3 Repairs of leaks
- Valve and line leakages identified at a few locations (2B, 3A, 4A, SDB, Adipur Vegetable Market, College Road, and CBX

area). GdMC should get all these leakages repaired to reduce non-revenue water.

GdMC

4 Valve operations

- GdMC needs to send instructions to all the valve operators to operate the values as per the daily water supply schedule that

will be proposed.

- Need to setup a Whatsapp message system for daily reporting and monitoring of valve operators by the Water department

-Need to ensure that the supply and distribution lines are filled with water in advance, before the actual supply hours

GdMC

5

Dual network and 

Dual water 

connection 

identification

- GuDC and GdMC needs to conduct a drive to identify dual network in areas where both new and old connections are

supplying water.

- GdMC should conduct a drive to identify to verify the legality of more than one service water connections that have been

observed during the trail.

GdMC and

GUDC

6
Awareness drive 

for households

- GdMC should conduct awareness drive for households to inform them about daily water supply timings and not to use

booster pumps.

GdMC
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Ichalkaranji (Maharashtra) adopting Community based, Climate-Resilient Solutions 
to become water secure…

Problem Statement

• Frequent floods & water 

logging during peak 

monsoons

• Summer water scarcity and 

intermittent supply

• There is presence of 

vulnerable low-lying areas 

in the city. 

• High dependency on 

private and government 

borewells. 

• Due to rising urbanization, 

limited  permeable green 

areas

Project Approach

Nature-Based Solutions (NbS)

• Rainwater harvesting & 

groundwater recharge systems

• Sponge parks with rain gardens 

& bioswales

• Mini-piped water networks 

with community level storage 

• Recharge borewell revival in 

flood-prone areas

Community-Led Implementation

• SHG-led operations with 

training & financial inclusion

• Capacity-strengthening for local 

organizations

• Awareness campaigns (e.g., Jal 

Sanrakshan Melas)

Project Components

• Assessments of WASH  in low-income areas including slums and  assess the geo-

hydrological features and Aquifers.

• Identify suitable sites  for demonstration of pilots 

• Discussions with communities and govt. stakeholders to identify and finalize 

locations 

• Community Handover and Sustainability Plan for O&M

Nature-Based Solutions (NbS) through demonstration pilots
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Project Components : Community-Led Implementation and scale up 

1.Assessments around Stakeholder 

Engagement and SHG Mobilization

2. A landscape assessment to evaluate 

financial products from banks, MFIs, 

NBFCs) for  credit to SHGs for NbS-related 

activities

3. Training SHGs on NbS orientation, 

Implementation and on operations and 

maintenance 

Financial Access Entrepreneurship 

Development for SHGs

Capacity building and Dissemination

1. Tailored training of city government 

officials, engineers and field staff on execution 

and maintenance of NbS 

2. Jal Sanraskhan Mela ( Water Conservation 

Fair) to sensitize communities around NbS for 

Water conservation initiatives. 

3. Preparation of technical manuals, standard 

operating procedures, and monitoring guidelines

4. Dissemination of demonstration sites as 

live learning hubs, showcasing good practices 

through case studies and video and facilitating 

peer learning.

Impact & Scalability

• SOPs & technical manuals for wider 

adoption

• Convergence with government 

schemes (SBM, AMRUT, NULM)

• Model designed for adaptation in other 

cities

Expected Impact

• Enhanced water security & reduced 

urban flooding

• Strengthened municipal & community 

capacity and gender inclusivity

• Improved health outcomes for 

vulnerable communities

Scalability & Replication
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Milestones Achieved Under Ongoing Implementation…

• Inauguration meeting held on 16 Sept 2025 at IMC

• MoU signed between IMC and CRDF, CEPT University

• WASH assessments completed in 17 slums & 12 municipal schools

• 11 of 17 municipal gardens assessed for sponge park feasibility

• 5 sites finalized for RWH & GWR; 1 site for sponge park

• Resistivity tests completed at all pilot RWH/GWR locations

• RWH construction initiated at one IMC school

• Engagement initiated with NULM & SHGs for O&M and awareness

MoU and Inauguration meeting

Slum assessment and FGDs

Assessment of IMC schools and gardens

Meetings with stakeholders

RWH work in progress

Site visits by the consultants
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Exploring – innovative technologies to address the challenges 
across Urban Water Supply Value Chain…

13

SOURCE INTAKE WATER TREATMENT STORAGE/

TRANSMISSION
DISTRIBUTION END USE

• High dependence on limited water 

sources

• Climate variability and drought risk

• Limited supply options in remote areas

K
e

y
 c

h
a

ll
e

n
g

e
s

• Aging and inefficient 

treatment systems

• High energy costs

• Limited real-time 

quality monitoring

• High losses in bulk 

pipelines

• Poor monitoring of 

flows and pressure

• Energy-intensive 

pumping operations

• High Non-Revenue 

Water (NRW)

• Frequent leakages & 

pipe bursts

• Lack of zone-wise 

network monitoring

• No volumetric 

billing or 

accountability

• Low consumer 

awareness on 

water use

• Weak service & 

grievance 

systems

S
o

lu
ti

o
n

s

• Air-to-Water (AWG), 

• Aquifer recharge systems

• Solar powered Desal (community level)

AWG System and Aquifer recharge

• Advanced filtration (UF/RO), AI 

based optimization

RO and Digital Twin Technology

• SCADA, VFD and 

Energy efficient pumps

SCADA and VFD System

• DMA-based monitoring, AI-

enabled leak detection, Smart 

water meters,

DMA. Leak detection and Water meters

Situation- and ground-based technological innovations must be adopted—allowing any suitable technology to be deployed—across the entire water supply service chain
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14

Thank You
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Intermittent water supply – Invisible and Hidden Burden

Source: [1] - The value of 24/7 water - https://thesourcemagazine.org/the-value-of-247-water/   [2] Impacts of intermittent water supply 
on household electricity demand: An econometric analysis for the Pune Metropolitan Region, India - 
https://www.sciencedirect.com/science/article/pii/S2212428424000148 
[3] Chary (2009) and The value of 24/7 water - https://thesourcemagazine.org/the-value-of-247-water/

•INR 13,600 Cr/Year: Estimated 

annual losses from irregular urban 

water systems in India [1] 

•27% Electricity: Average 

household electricity used for 

water access due to intermittency 

in Pune region [2]

•Poses severe public health risks, 

primarily through contamination 

entering pipes during low-pressure 

periods

Additional burden on poor: Coping 
costs of intermittent water supply

Economical and public health risks

•High pressure variation 
leading to pipe deterioration 
resulting higher water losses. 

• Unpredictable supply hours 
→ Household coping 
mechanism 

• Increased dependency on 
alternative water markets: 
Water tankers and Bottle 
water markets

Operational inefficiency and dependent 
on alternative water markets

https://thesourcemagazine.org/the-value-of-247-water/
https://thesourcemagazine.org/the-value-of-247-water/
https://thesourcemagazine.org/the-value-of-247-water/
https://thesourcemagazine.org/the-value-of-247-water/
https://thesourcemagazine.org/the-value-of-247-water/
https://thesourcemagazine.org/the-value-of-247-water/
https://thesourcemagazine.org/the-value-of-247-water/
https://thesourcemagazine.org/the-value-of-247-water/
https://thesourcemagazine.org/the-value-of-247-water/
https://www.sciencedirect.com/science/article/pii/S2212428424000148
https://thesourcemagazine.org/the-value-of-247-water/
https://thesourcemagazine.org/the-value-of-247-water/
https://thesourcemagazine.org/the-value-of-247-water/
https://thesourcemagazine.org/the-value-of-247-water/
https://thesourcemagazine.org/the-value-of-247-water/
https://thesourcemagazine.org/the-value-of-247-water/
https://thesourcemagazine.org/the-value-of-247-water/
https://thesourcemagazine.org/the-value-of-247-water/
https://thesourcemagazine.org/the-value-of-247-water/
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Urban Water Service Performance in Gujarat and Maharashtra

16Global South Academic Conclave on WASH and Climate 2026 16

• Household-level piped water coverage

➢ Gujarat: 83% households (88% in slums)

➢ Maharashtra: 80% households (71% in slums)

Improved access reduces dependence on public stand-posts 

and improves service equity: enable transition to daily supply

• High dependence on surface water sources

➢ Gujarat: 83% surface water

➢ Maharashtra: 97% surface water

Surface water sources are vulnerable to climate variability (Erratic 

rainfall and reduced inflows in catchment areas); Increased risk of 

seasonal shortages during dry years

• Cities with Daily Water Supply 

➢ Gujarat: 104 cities (28% of cities)

➢ Maharashtra: 232 cities (55% of cities)

Despite strong infrastructure, cities are supplying water on 

intermittent basis; 

Directives from state to move towards daily water supply
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Service Chain Stage Exact Technology Name What it does
Indicative Cost Range 

(₹)

Implementation 

Level
Impact Area

Water Source & 

Augmentation

Atmospheric Water Generator 

(AWG)

Produces drinking water from 

air moisture
₹5–25 lakh per unit Low–Medium

Water security, climate 

resilience

Managed Aquifer Recharge 

(MAR) Systems

Recharges groundwater using 

rainwater
₹50 lakh–5 crore Medium–High Groundwater recharge

Water Treatment

UF / RO / Hybrid Treatment 

Systems

Removes physical & chemical 

contaminants
₹1–5 crore per MLD Medium Water quality

AI-based Process Control 

Systems

Optimises chemical and energy 

use
₹50 lakh–2 crore Medium

Energy efficiency, cost 

reduction

Transmission & Bulk 

Supply

SCADA Systems
Remote monitoring of pumps, 

flow & pressure
₹1–5 crore Medium Operational efficiency

Electromagnetic Bulk Flow 

Meters

Accurate bulk water 

measurement
₹5–25 lakh per meter Low Loss identification

Variable Frequency Drives 

(VFDs)

Controls pump speed based on 

demand
₹5–30 lakh per pump Low Energy efficiency

Distribution Network

District Metered Areas (DMA)
Divides city into monitoring 

zones
₹20–50 lakh per DMA Medium NRW reduction

AI-based Acoustic Leak 

Detection
Detects hidden pipe leaks ₹50 lakh–3 crore Medium Leakage reduction

Consumer end

AMI / Smart Water Meters
Real-time household water 

measurement

₹2,000–6,000 per 

connection
Medium Accountability, billing

Water Demand Analytics 

Platforms
Analyses consumption patterns ₹25 lakh–1 crore Low Water conservation

System-wide / Advanced

Digital Twin of Water Networks Virtual model of water system ₹2–10 crore High
Planning & system 

optimisation

AI & Machine Learning Platforms
Predict failures & optimise 

systems
₹1–5 crore Medium–High Proactive O&M

Innovative technologies across the Urban Water Supply Service 
Chain 
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