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India is progressing steadily towards achieving its Nationally Determined Contributions (NDCs) and 
Maharashtra is committed  to leading the ŰċƣŔŸŰќƚ response to the climate crisis through 
progressive policy, governance reforms and strong climate action. As the ĦŸƨŰƣƖǃќƚ most 
progressive state, Maharashtra has kept an aspirational target of Net Zero by 2050. 

In the past few years, the Government of Maharashtra has continued to promote sustainable 
development through a range of climate action programs that align the ƚƣċƣĲќƚ vision to the national 
vision of a sustainable and Vikasit Bharat. Activities under the Jal Jeevan Mission, AMRUT 2.0, 
Swachh Bharat Mission in Maharashtra and its own Majhi Vasundhara Abhiyan are implementing 
this vision. The State Action Plan on Climate Change (SAPCC) aligns with the National Action Plan 
on Climate Change (NAPCC) and many pioneering cities are now operationalizing this vision 
through their own Climate Action Plans.

I am confident that this guidebook will  bridge policy and practice for many other cities,  enabling 
them to contribute  meaningfully to fŰĬŔċќƚ NDCs and advancing the ÉƣċƣĲќƚ vision of a resilient, 
sustainable and inclusive future.

Smt. Pankaja Gopinath Munde
cŸŰѢĤũĲЮ~ŔŰŔƚƣĲƖе
Environment and Climate Change Department
Government of Maharashtra

MESSAGE FROM THE MINISTER



In recent years, the impacts of climate change have become increasingly evident, affecting 
communities and ecosystems across the globe. As extreme weather events, prolonged droughts, 
flooding, and rising temperatures challenge the availability and quality of resources, the water and 
sanitation sector has emerged as one of the most vulnerable to these shifts. On the other hand, the 
contribution  of this sector to emissions becomes more relevant with growing urbanization. In this 
context, we must rethink our approach to water-sanitation services and infrastructure in a way that 
is climate-responsive, sustainable and resilient. 

The State Action Plan on Climate Change (SAPCC) also outlines water resource management, 
climate proofing infrastructure,  disaster readiness, energy efficiency and decarbonization as some 
of the focus points related to the sector. This guidebook on Moving towards Climate-Resilient 
Water and Sanitation Services is a timely and critical  resource for government officials  and 
professionals working in this sector. It offers actionable insights on how to adapt in response to 
climate change, ensuring that water and sanitation services remain accessible, equitable, and 
effective, even in the face of environmental uncertainty.

I take this opportunity to acknowledge the efforts of the department and the team at Center for 
Water and Sanitation (CWAS)-CRDF-CEPT University, in developing this guidebook. 

Smt. Jayshree Bhoj
Principal Secretary,
Environment and Climate Change Department
Government of Maharashtra

MESSAGE FROM THE PRINCIPAL SECRETARY



Shri. Abhijit Ghorpade
Director ш State Climate Action Cell
Environment and Climate Change Department
Government of Maharashtra

As climate risks intensify, strengthening the resilience and sustainability of water and sanitation 
systems has been deemed a key priority under ~ċőċƖċƚőƣƖċќƚ recently published State Action 
Plan on Climate Change (SAPCC) љÂċƣőƽċǃƚ for 2030њ. The plan strikes a balance between 
adaptation and mitigation and within this framework, the state is focused on green infrastructure 
development, efficient water resource management, effective solid waste management and 
expanding urban green cover. 

Further, to translate climate action to the local level, City Climate Action Plans are being 
developed, alongside the promotion of District  and City Climate Action Cells by the State Climate 
Action Cell. However, changing established practices and encouraging communities  to adopt 
sustainable alternatives requires sustained efforts. Awareness generation, technical expertise 
and innovative climate finance is needed at the grassroots level to ensure successful and 
impactful  climate initiatives. Additionally, to support complex coordination of local, district,  and 
state level strategies, the State Climate Action Cell conducts regular capacity building activities.

This guidebook is a valuable addition to the ƚƣċƣĲќƚ capacity building efforts for climate action. I 
trust that it will  assist cities in advancing low-carbon, climate-resilient water and sanitation 
services, contributing meaningfully to ~ċőċƖċƚőƣƖċќƚ ƚƣċƣĲќƚ climate action goals.

The State Climate Action Cell sincerely appreciates CWAS, for developing this guidebook and for 
their continued technical support in advancing climate-resilient water and sanitation planning 
and implementation across Maharashtra.

MESSAGE FROM THE DIRECTOR т STATE CLIMATE ACTION CELL



As the director of Majhi Vasundhara Abhiyan, it is my privilege to present this guidebook on 
climate-responsive water and sanitation services. 

In an era marked by significant climate challenges, the importance of sustainable water and 
sanitation practices cannot be overstated. Majhi Vasundhara Abhiyan stands among the 
ĦŸƨŰƣƖǃќƚ most holistic  environmental movements, embedding adaptation and mitigation into 
local governance structures through citizen participation .

This guidebook is based on experiences from initiatives promoted under the Majhi Vasundhara 
Abhiyan and serves as a comprehensive resource for the local bodies. It provides practical  and 
contextual insights into integrating climate considerations into water and sanitation services 
provided by the local governments, ensuring they are resilient, sustainable and involve the local 
communities. 

I encourage you to utilize this guidebook as a tool for action and inspiration. Let us work hand in 
hand to safeguard our environment and enhance the quality of life for all.

The Majhi Vasundhara Abhiyan sincerely appreciates CWAS for developing this guidebook and for 
their valuable contribution  in strengthening climate-responsive water and sanitation initiatives 
across Maharashtra.

Shri. Sudhakar Bobade
Mission Director - Majhi Vasundhara Abhiyan
Environment and Climate Change Department
Government of Maharashtra

MESSAGE FROM THE MISSION DIRECTOR - MAJHI VASUNDHARA ABHIYAN



Water and sanitation are at the forefront of the climate challenge, impacting not just public health 
but also the broader ecological balance. However, water and sanitation are often seen as 
separate from the climate and environmental agenda and the WASH-climate link is not well 
established. 

Disruptions in water supply and sanitation services caused by extreme weather events adversely 
impact the urban population and improved access to well-designed water and sanitation services 
can help increase resilience. The contribution  of this sector to GHG emissions also needs to be 
better assessed.  Untreated wastewater and solid waste landfills  are sources for direct emissions 
and the water supply and sewage systems account for a significant portion of the total  energy 
consumption of cities. As such, mainstreaming water and sanitation in climate action strategies 
can yield co-benefits that include both climate mitigation and adaptation. 

The Center for Water and Sanitation (CWAS) has been providing advisory and technical  support to 
Government of Maharashtra for over 15 years on improved service delivery for water and 
sanitation. This guidebook aims to serve local bodies, with implementable approaches to address 
their needs for climate-responsive water and sanitation services. The methodologies described in 
the following pages are not just oriented towards services delivery but also on financial 
sustainability at local level for achieving overall sustainable cities. 

We invite local governments to explore this guidebook, adapt it to their unique circumstances, 
and join us in this essential journey toward a climate-resilient future.

MESSAGE FROM CWAS

Dinesh Mehta 
and Meera Mehta 
Senior Advisors, Center for 
Water and Sanitation (CWAS), 
CRDF ш CEPT University



Dhruv Bhavsar 
and Aasim Mansuri
Center Heads, Center for 
Water and Sanitation (CWAS), 
CRDF ш CEPT University

ACKNOWLEDGEMENTS FROM CWAS

At CWAS, our core focus is strengthening water and sanitation services, particularly in response 
to increasing challenges with climate variability. Climate-resilient water and sanitation services 
are critical  for service continuity,  public health and protection of vulnerable communities. In this 
respect, CWAS has been working with cities and villages of Maharashtra along with state 
departments to strengthen and scale water, sanitation and waste management services through 
monitoring, technical support and capacity building. 

CWAS gratefully acknowledges the Department of Environment and Climate Change and the 
Urban Development Department of Government of Maharashtra, for their partnerships over the 
past decade in advancing climate-responsive water and sanitation strategies. We would also like 
to thank the city officials  who have pioneered and institutionalized these activities within the city 
systems. The leadership and initiatives of these cities have shaped this guidebook into a practical  
and replicable resource.

We are grateful to Mr. Abhijit Ghorpade, Director т State Climate Action Cell and Mr. Sudhakar 
Bobade, Mission Director т Majhi Vasundhara Abhiyan, for their constant support and for enabling 
CWAS to compile and share these experiences in the form of this guidebook. 

We are thankful to our advisors, Dr. Dinesh Mehta and Dr. Meera Mehta, whose insight, strategic 
direction, and sustained mentorship shaped the programs and initiatives that inform this 
publication . We also extend our appreciation to the CWAS team members who conceptualised 
and compiled the content of this guidebook and the team who worked closely with Urban Local 
Bodies, State departments and communities to facilitate  the practical  lessons and evidence that 
underpin this work.



Moving Towards Climate Resilient 
Water and Sanitation Services

DATE OF PUBLICATION
February 2026

STATE TEAM
Abhijit Ghorpade, Director т State 
Climate Action Cell 
Sudhakar Bobade, Mission Director т 
Majhi Vasundhara Abhiyan

CWAS CONTRIBUTORS
Dinesh Mehta 
Meera Mehta
Dhruv Bhavsar
Aasim Mansuri
Aditi Dwivedi
Arwa Bharmal
Kasturi Joshi
Jay Shah
Apoorva Bhate
Bhushan Tawlare
Karan Patil
Omkar Kane
Dhwani Sheth
Saubiya Sareshwala
Priyadarshini Choudhary
Jinal Chheda
Devanshi Shah

DESIGN AND EDITING
Aditi Dwivedi
Arwa Bharmal

CWAS PROGRAM SUPPORT
Upasana Yadav
Jigisha Jaiswal
Arfat Attar
Chirag Patel
Dipti Tanna
Gaurav Kushwaha
Gautamee Sayamwar
Harish Dhiwar
Jayashree Bhingardeve
Yogesh Jadhav

This document may also be 
accessed online through                                  
this QR code



CONTENTS

01

02

03

04

05

06

07

08

09

10

11

Climate Change and Linkages to Water and 
Sanitation Services

Access to Water and Sanitation Services                         
at Home for Resilience 

Sustainability Beyond the Tap - Water 
Conservation and Drinking Water Security

Sustainability Beyond the Toilet                                          
- Managing Used Water

Carbon Circularity and                                                  
Carbon Sinks

Disaster Risk Reduction т Flood Preparedness 
and Climate Proofing  Infrastructure

Reducing Emissions with                                             
Solid Waste Management

Energy Efficiency and Renewables                                            
in Water and Sanitation Services

Monitoring Needs for                                         
Efficiency and Sustainability 

Inclusivity and                                                          
Community  Engagement

Financing Climate Response

1



Climate Change and Linkages to 

Water and Sanitation Services

2



Climate Change, Impacts and Vulnerability 

Climate Change refers to the long-term shifts in temperature and weather patterns. 

Global Warming: While climate fluctuations have occurred naturally for millions of years, there is evidence 
ƣőĲЮĲċƖƣőЮŔƚЮƽċƖůŔŰŊЮƨƓЮċƣЮċŰЮƨŰƓƖĲĦĲĬĲŰƣĲĬЮƖċƣĲдЮìőŔũĲЮƚƨĦőЮĦőċŰŊĲƚЮőċƻĲЮőċƓƓĲŰĲĬЮŰċƣƨƖċũũǃЮŔŰЮEċƖƣőѢƚЮ
history, in recent decades, human (anthropogenic) activities have been the main driver of accelerated 
ĦőċŰŊĲƚЮŔŰЮƣőĲЮEċƖƣőѢƚЮĦũŔůċƣĲдЮ

Greenhouse Effect: Burning of fossil fuels(like coal, oil, and gas), deforestation, and industrial processes 
ƓƖŸĬƨĦĲЮŊċƚĲƚЮƽőŔĦőЮƣƖċƓЮőĲċƣЮŔŰЮĲċƖƣőѢƚЮċƣůŸƚƓőĲƖĲЮŔŰЮƣőĲЮƚċůĲЮƽċǃЮƣőċƣЮŊũċƚƚЮĬŸĲƚЮŔŰЮŊƖĲĲŰőŸƨƚĲƚдЮÑőĲЮ
main greenhouse gases (GHGs) causing climate change include carbon dioxide (CO2), methane (CH4), and 
nitrous oxide (N2O).

Immediate vulnerability to 
extreme events

Long term global warming, melting ice caps 
and sea level rise

Mean sea-level-rise trends along the Indian coasts are 
about 1.30 mm/yr

Future projections indicate about 0.48 m by 2100 even 
if global emissions follow a moderate path, roughly 
consistent with existing commitments by countries.
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CO2 CH4 N2O
Black 

Carbon

Concepts in Carbon Emissions and Climate Change

CARBON SOURCES are elements or 
processes that release GHG gases while 
functioning and they release more GHG 
gases than they absorb 

Carbon: ìĲЮŸŉƣĲŰЮƣċũťЮċĤŸƨƣЮѡĦċƖĤŸŰѢЮċƚЮċЮƚőŸƖƣőċŰĬЮƣĲƖůЮŉŸƖЮcarbon dioxide (CO2), which is the primary 
greenhouse gas responsible for climate change. However, it is also used to describe the entire range of 
greenhouse gases when discussing carbon emissions.

Green House Gases in context of water and sanitation services

Carbon Dioxide
Produced when fossil 
fuels or other organic 
matter is burned

Methane
Produced when 
decomposition of 
organic matter in 
absence of oxygen 

Nitrous Oxide
Produced in biological 
nitrogen conversion processes 
(sludge digestion, composting)  
especially in low oxygen

Black Carbon
Although not a gas, it is 
fine particulate matter 
(PM2.5),released from 
incomplete burning 

Coal based electricity Landfill conditions Sewage and sludge digestion Open burning of waste

CARBON SINKS absorb more GHG 
gases than they release into the 
atmosphere while carrying out 
operations or lifecycles.   

Forests Oceans and lakes

Plants absorb carbon 
dioxide and convert it 
into organic matter 
through photosynthesis 

Carbon dioxide 
dissolves in water 
and is taken up by 
aquatic organisms

Soil and wetlands

Soil locks carbon as organic 
material from decayed plants 
and animals. In wetlands, 
slower decomposition further 
traps carbon

Emerging technologies in 
the industrial sector are 
using chemical and 
physical processes to trap 
carbon from being 
released in the air. These 
are further utilized in value 
added products

CCuS ш Carbon Capture 
Utilization and Storage 
Technologies
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Emissions generated during 
operational process directly 
related to the sector. 
Example : 
ÅMethane emitted during 

used water treatment 
process
ÅCO2 emitted from use of 

fuel in solid waste trucks 
during collection

Emissions generated from 
the production of energy 
purchased and used. 
Example : 
ÅCO2 emitted at coal-based 

power plants for 
production of electricity 
used for pumping water 
and sewage or running 
treatment plants

Emissions from supply 
chains, material production 
and downstream activities. 
Example:
ÅEmissions during 

production of pipes used 
in water network
ÅEmissions during 

production of cement used 
in construction of STP

Scope 1 (Direct emissions) Scope 2 (Indirect emissions) Scope 3 (Linkage emissions)

Types of emissions

Zero Carbon: A product or activity, which emits no CO2 emissions during its use phase, for example, 
ĲũĲĦƣƖŔĦŔƣǃЮŉƖŸůЮƽŔŰĬЮƣƨƖĤŔŰĲƚЮĦŸƨũĬЮĤĲЮĦċũũĲĬЮѡǍĲƖŸЮĦċƖĤŸŰЮĲũĲĦƣƖŔĦŔƣǃѢд

Carbon Neutrality: A carbon neutral footprint is one where the sum of GHG emissions produced is offset by 
natural carbon sinks and/or carbon credits. The rules around carbon neutrality are less strict than for Net 
Zero Carbon as they allow to claim neutrality in ways such as buying offsets for avoided emissions, rather 
than eliminating their own emissions. 

Net-Zero: Net zero emissions are achieved when emissions of greenhouse gases (GHGs) from human 
activities to the atmosphere are balanced by anthropogenic removals, meaning withdrawal of GHGs from the 
atmosphere as a result of deliberate human activities over a specified period.

Mitigating carbon
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Adaptation measures are crucial especially for the water and sanitation sector

Adaptation is the process of adjustment to actual or expected climate and its effects. Climate change 
intensifies extreme weather events resulting in hotter summers, more frequent heatwaves, unpredictable 
rains and flash flooding, disrupting human life. Water shortages, groundwater depletion, water 
contamination and disruption in power, water and sewer networks affect the efficiency of infrastructure. 
Adaptation is even more important to the vulnerable such as those living in slums who are affected 
disproportionately. These hazards increase health risks and larger system failures, highlighting the need for 
disaster risk reduction (DRR) measures for resilient and climate-proof water-sanitation infrastructure.

Water Security - Droughts and pressure on water infrastructure 

Human Health т Floods, water contamination and diseases 

Operational disruptions т Damage to water 
sanitation infrastructure
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