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Climate change is having a profound impact on our ability 
to provide access to safe and effective WASH services

Credit: Ian Paterson/flicker.com



Credit Job de Graff/flicker.com

Considerable uncertainty exists regarding the magnitude 
of climate impacts on WASH service delivery 



How best to manage     
current and future risks from 
climate variability & change?

Credit: Simone D. McCourtie/World Bank



Overview 

Explore tools to strengthen the resilience of                       
water & sanitation systems

1. Water safety planning

2.  Sanitation safety planning



Water & sanitation safety planning towards climate resilience

• WHO promotes a risk-based approach:
Water safety planning (WSP)
Sanitation safety planning (SSP)

• Frameworks for the proactive 
management of climate related-risks

• Desire for more resilient systems has 
been a recent driver for uptake of WSPs 
& SSPs
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What is a Water safety plan?

A comprehensive                                      
risk assessment & risk management
approach that includes all steps in the 
water supply

“Most effective means of 
consistently ensuring the safety 
of drinking-water supply”1

1 WHO (2022). Guidelines for drinking-water quality

Credit: Shutterstock



Water safety plans - Global perspective

WHO & IWA (2017) Global status report on water safety plans. Geneva, Switzerland.

93 countries have implemented WSPs



Benefits of water safety planning
þ Improved staff awareness of critical processes & 

water safety (e.g. Byleveld et al., 2016; WHO, 2018)

þ Enhanced proactive management of water supply 
hazards (e.g. Curk et al., 2006; WHO, 2011; Mayr et al., 2012)

þ More effective management of emergency   
situations (e.g. Byleveld et al., 2016)

þ Greater cost efficiency (e.g. WHO, 2018; Kumpel et al., 2018)

þ Improved water quality & regulatory compliance      
(e.g. Setty et al., 2017; WHO, 2018)

þ Improved public health outcomes                                               
(e.g. Gunnarsdóttir et al., 2012; Setty et al., 2017)

þ Increased consumer confidence                                                                 
(e.g. Samwel et al., 2010; Lucentini et al., 2016)



Water safety plans provide a proactive risk 
management approach for enhanced resilience



Integrating CLIMATE RESILIENCE into the WSP approach
TASK 1 

Engage the community 
and assemble a water 

safety plan team

TASK 2
Describe the community 

water supply

TASK 3
Identify and assess hazards, 
hazardous events, risks and 
existing control measures

TASK 4 
Develop and implement 

an incremental 
improvement plan

TASK 5
Monitor control measures and 
verify the effectiveness of the 

water safety plan

TASK 6
Document, review and improve all 

aspects of water safety plan 
implementation

Continuous 
improvement cycle
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Task 1: WSP team assembly

Platform to engage necessary expertise 
to integrate climate considerations into 
WSP e.g. 
§ Local bureaus of meteorology, hydrology

§ Community members with knowledge of 
catchment 

§ Adaptation/disaster/emergency planners

§ Public health and climate change 
specialists

§ Sanitation safety planning team…
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Task 2: Describe the water supply

Describe the entire water supply, capturing climate information that will support 
the identification of threats and assessment of risks…

For example:

þ History of seasonal and extreme weather events and future 
projections

þ Current reliability of water sources, typical yields and future 
projections 

þ Trends in land use, water abstraction and population 
impacting water resource demand 

þ Potential new or alternative (including emergency) water 
sources

þ Implications of projections on the water supply, inclusive of 
vulnerable or disadvantaged populations 



Raw Water Treated Water

Protected catchment 
(nature reserve)

Well #1

Well #2

Ground-level 
raw water 
storage

500 KL
600 KL

Elevated 
treated water 
storage tank

Pumps

UV

5 m
15 L/s

5 m
20 L/s

Concrete
Built 1980

Steel
Built 2000

1,000 
customers 
Household 
connections

Duty/ 
standby

Distribution 
system

Annual rainfall:
2023 – 75 mm
2033 – 150 mm
Delayed monsoon

Flood zone:
Current – darker red
Projected 2025 – Lighter red

Well #3
Potential future water source 

(high fluoride)

60 m
20 L/s

Predicted to be 
subject to 
inundation by 2030

Households use 
untreated surface 
water sources 
during flood

Climate considerations

Demand > 
supply by 

2028
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Task 3 & 4

What could go 
wrong?

What are we 
doing about it? What is the risk? What more do 

we need to do?

Identify hazards, assess control measures & 
prioritize the risks

Task 3

Plan for improvements

Task 4



Task 4: Prioritization of significant climate risks supports 
incremental improvement planning

Designing adaptable/resilient infrastructure
• e.g. enhanced storage capacity; elevating critical assets above 

flood-level

Utilizing a range of options to achieve an outcome
• e.g. diversifying use of water sources

Supporting infrastructure with non-infrastructural 
measures
• e.g. actions to influence usage/behaviour

Examples of climate resilient improvement planning include:
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Task 6: Management procedures

Management procedures can consider climate-related 
emergencies
ÄEmergency response planning supports preparedness for 

climate-related incidents, extreme events & disasters

Emergency plans ensure rapid & effective responses:

þ Response actions (including monitoring)

þ Roles/responsibilities (internal/external)

þ Communication, notification protocols

þ Emergency/alternative water supplies
Credit: UNICEF Pakistan/2012/Asad Zaidi 



TASK 6: Supporting programs

Supporting program can build capacity to manage 
climate-related risks 
Capacity building programs

• e.g. safe household practices during an emergency event

Stakeholder engagement and outreach programs 
• e.g. building partnerships for improved source protection

Targeted investigations
• e.g. potential impacts of an alternative water source on 

quality and quantity



Effective water safety 
planning for climate 
resilience

• Start simple, seek ad hoc support where      
needed, and progressively improve over time

• Where resources/capacity are limited,           
approach should be pragmatic

• Ensure that the WSP is dynamic with regards         
to new information available

• Consider “no-regret/low-regret” improvement 
measures with adaptable improvement planning



Further guidance on water safety planning…

WSPs for larger supplies…  

LAUNCHING MARCH 2023!!! 



Further guidance on water safety planning…

www.who.int/teams/environment-climate-
change-and-health/water-sanitation-and-health

…WSPs for small supplies

2nd edition launched 2022

Revised sanitary 
inspection packages 
for drinking-water
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Sanitation safety planning (SSP)

• Step-by-step approach for local risk assessment and 
management along the entire sanitation chain

• Identify and prioritize highest health risks to inform 
system improvements

SSP manual 2nd edition (2022) 
• Supports recommendations in the WHO Guidelines on 

sanitation and health (2018)
• Simplified SSP process 
• Includes climate risks



Sanitation safety planning

Objectives

þ Maximize health benefits and minimize health risks

þ Guide efforts to where it will have most impact

þ Help coordinate efforts among stakeholders along the 

entire sanitation chain



INTRODUCTION

SSP manual at a glance

SSP process in 6 modules



Module 1: Prepare for SSP
1.1 Define the SSP area and lead organization 
1.2 Assemble the SSP team 
1.3 Establish SSP priorities

Tools like the Excreta 
Flow Diagram and 
Sanipath can help 

establishing SSP 
priorities



Module 2: Describe the sanitation system
• Sanitation steps
• Faecal wastes types and flows
• Exposure groups



3.1. Identify hazardous events

3.2. Identify and assess existing control 
measures

3.3. Assess and prioritize risks
• Simple sanitary inspection
• Team-based descriptive risk 

assessment 
• Semi-quantitative risk assessment 
• Quantitative methods

Module 3: Identify hazardous events, assess 
existing control measures and prioritize 
exposure risks



Simple sanitary inspection

Digital SI forms available on then m-water portal:
m-Water portal
https://portal.mwater.co/#/indicators/37aed4651eb
44c9eacf55766b7f3b149

https://portal.mwater.co/
https://portal.mwater.co/


Semi-quantitative risk assessment
How is the risk 
affected under the 
most likely climate 
change scenario?



Module 4: Develop and implement an 
incremental improvement plan

4.1 Consider options to 
control identified risks 

4.2 Develop an incremental 
improvement plan 

4.3 Implement the 
improvement plan 



Module 5: Monitor control measures & verify 
performance

5.1 Define and implement operational monitoring
5.2 Verify system performance 
5.3 Audit the system 



!

!

Open 
defecation 

Excreta on floor and 
surfaces inside

Typical risks Example controls
(behavior, design, management, 
oversight/regulation)  

• Toilet use – behavior change 
rooted in local determinants 

• Supply of a range of safe 
toilet options meeting 
minimum standards  (and 
matched to culture, economy and 
environment)

• Routine cleaning 
maintenance  

Monitoring 
(Operation and verification)

• Periodic sanitary 
inspection by local 
government



Typical risks Example controls
(behavior, design, management, 
oversight/regulation)  

Monitoring 
(Operation and verification)

• Well designed WWTPs 
and FSTPs

• SOPs for treatment plant 
operation

• Monitoring of effluent 
and sludge

• Standards for treatment 
and reuse

• Protections for farmers 
and consumers of 
wastewater and sludge 
products (e.g.  produce, 
compost etc.) 

• Retentions times/flow 
rates in treatment 
processes

• Effluent quality 

• Exposure to effluent –
e.g. crop irrigation, 
recreational use. 



Module 6: Develop supporting programs and 
review plans 

6.1 Identify and implement supporting programmes 
SSP implementation is supported with sustainable sanitation enterprises, research 
programmes, and evidence-based engagement in national-level policy and planning

6.2 Periodically review and update the SSP outputs 
Responds to a dynamic environment, adapting SSP as new controls are 
implemented, or new hazards and hazardous events emerge



Supporting resources: SSP learning package

• SSP manual etc.
• PowerPoints 
• Short videos
• SSP trainer’s guide
• Worksheets
• SSP worked example

https://ssp.creation.camp/

https://ssp.creation.camp/


Learning package

Open WHO Course

https://openwho.org/courses/wash-safely-managed-sanitation

https://openwho.org/courses/wash-safely-managed-sanitation


International Network for Drinking-water & 
Sanitation Regulators (REGNET)

• Expanded sanitation membership
• Closer links with regional networks
• Private sharing platform 
• Focus on increasing membership, clarifying regulatory 

mandates and accountability, and regulators’ role in data for 
decision making  

https://www.who.int/publications/m/item/regnet-flyer

https://www.who.int/publications/m/item/regnet-flyer
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Sign up for the WASH Newsletter!!!

https://confirmsubscription.com/h/d/D6A83C031B8E6E71


WHO Framework for safe drinking-water

2. Water Safety Plans

System 
assessment Monitoring Management and 

communication

1. Health-based targets

3. Surveillance

Public health context 
and health outcomes


